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ABSTRACT
A study was conducted to  determ ine the  g e n e t ic  behav ior 
o f  sucrose content in  sugarcane, Saccharum sp . U nselected  
progenies  o f  8 c ro sses  with p a re n ts  d i f f e r i n g  in  sucrose  
con ten t were used. One hundred s in g le  s to o l s  were randomly 
chosen from each c ro ss  and th e  re f r a c to m e te r  b r ix  o f  each was 
determ ined. Each of th e  800 s in g le  s to o l s ,  a long w ith  6 
r e p l i c a t io n s  of each p a re n ta l  c lo n e ,  was p lan ted  i n  a 10-foot 
c lo n a l  p lo t .  P lo ts  o f  4 c ro sses  were h a rv e s te d  4 tim es during  
the period 1971 to 1973, w hile  p lo t s  o f  the  o th e r  4 c ro sse s  
were harvested  2 times during 1973 to  1974. Data fo r  su c ro se ,  
b r ix ,  p u r i ty ,  s ta lk  leng th ,  s t a lk  d iam e te r ,  s t a l k  w eigh t,  
b r i t t l e n e s s ,  and f ib e r  were recorded fo r  the  c lo n e s .
S ig n if ic a n t  d if fe re n c e s  in  sucrose  p e rcen t  among the 
p a re n ta l  c lones were ob ta in ed .
Sucrose co n ten t ,  l ik e  o th e r  q u a n t i t a t i v e  c h a r a c te r s ,  was 
con tinuously  d i s t r ib u te d  over a la rg e  number o f  c l a s s e s .  
However, some aspec ts  were a ty p ic a l  o f  q u a n t i t a t i v e  c h a ra c te r s .  
The average sucrose o f  the p rogen ies  o f  most c ro sse s  f e l l  b e ­
low the  average sucrose of th e  p a re n ts  o f  each c ro s s .  As an 
average o f 8 c ro s se s ,  74% o f  the  c lo n es  f e l l  below th e  average 
o f  the  2 p a re n ts .  R esu lts  in d ic a te d  th a t  e p i s t a s i s  probably  
occurred causing low sucrose genes to  express  them selves among 
the  seg rega tes  o f  a l l  c ro s se s .
ix
As an average  o f  8 c r o s s e s ,  25% o f  the  progeny o c cu r red  
above the  range of  t h e  h igh su c ro se  p a r e n t  or  below th e  ra n g e  
o f  th e  low su c ro se  p a r e n t ,  i n d i c a t i n g  t h a t  t r a n s g r e s s i v e  
s e g r e g a t i o n  p robab ly  o ccu r red .
Crosses  i n  which one o r  bo th  p a r e n t s  had high su c r o se  p r o ­
duced th e  l a r g e s t  f r e q u e n c i e s  o f  high su c ro se  c lo n e s .  However, 
no c lo n es  exceeded 19.3% s u c r o s e ,  i n d i c a t i n g  th a t  a p h y s i o l o g i c a l  
c e i l i n g  on su c ro se  may e x i s t .
A h ig h ly  s i g n i f i c a n t  av e rag e  c o r r e l a t i o n  c o e f f i c i e n t  o f  .85** 
f o r  the  8 c r o s s e s  between s u c r o se  of t h e  c lones  in d i f f e r e n t  
h a r v e s t s  and mean suc rose  a s  an average  o f  a l l  h a r v e s t s  was 
o b ta in e d  as an e s t i m a t e  o f  t h e  h e r i t a b i l i t y  o f  s u c r o se .  T h e r e ­
f o r e ,  s e l e c t i o n  based  on one sucrose  a n a l y s i s  in c l o n a l  p l o t s  
would be very  e f f e c t i v e  in  s e l e c t i n g  t h e  h ig h es t  su c r o se  c l o n e s .
A s s o c ia t io n s  between r e f r a c t o m e t e r  b r i x  in  s i n g l e  s t o o l s  
and sucrose  o f  the  c lones  d e r iv e d  from them as an av erage  o f  a l l  
h a r v e s t s  were o f  moderate s t r e n g t h .  H igh ly  s i g n i f i c a n t  c o r r e l a t i o n  
c o e f f i c i e n t s  ranged from .56** to  .62** fo r  c rosses  1 through 4 
and .36** to  .64** f o r  c r o s s e s  5 through 8. I t  was concluded  t h a t  
s e l e c t i o n  fo r  h igh b r i x  among s i n g l e  s t o o l s  would have  been moderat  
ly  bu t  not h ig h ly  e f f e c t i v e  i n  o b t a i n i n g  high suc rose  c l o n e s .
For 7 o f  the  8 c ro s se s  the  r e l a t i v e  frequency o f  high s u c r o s e  
c lo n e s  (15.5% su c ro se  or h ig h e r )  for  t h e  e n t i r e  ( u n s e l e c t e d )  
progeny was on ly  h a l f  t h a t  o f  a s e l e c t e d  progeny d e r iv e d  from 
h ig h  b r i x  s i n g l e  s t o o l s .  Thus,  s e l e c t i o n  fo r  high b r i x  in  s i n g l e
s to o ls  would have doubled th e  frequency o f  high sucrose c lones  
in  th e se  7 c ro s s e s .  A s e le c t io n  r a t e  o f  approximately 30% 
o f th e  s in g le  s to o l s  based on re fra c to m e te r  b r ix  a f t e r  s e le c t io n  
fo r  agronomic t r a i t s  would have been most f e a s ib le .  Since 
s e le c t io n  in  s in g le  s to o l s  fo r  h igh b r ix  i s  not completely 
e f f e c t i v e ,  p o p u la t io n s  as  la rg e  as  p o s s ib le  a re  needed in  a l l  
p re l im in a ry  s e le c t io n  s ta g e s .
Very s tro n g  a s s o c ia t io n s  were found between suc rose ,  b r ix ,  
and p u r i ty  fo r  th e  c lo n es  o f  the  8 c ro s s e s .  F iber  was p o s i t iv e ly  
a s so c ia te d  w ith  s u c ro se ,  but only fo r  some seasons and c e r t a in  
c r o s s e s .
No a s s o c ia t io n  was found between sucrose and s ta lk  le n g th ,  
s t a l k  d iam eter ,  s t a l k  w eigh t,  or s t a lk  b r i t t l e n e s s .
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INTRODUCTION
There has  been  a co n t in u o u s  demand f o r  new v a r i e t i e s  o f  
sugarcane ,  Saccharum s p . ,  i n  t h e  L ou i s ian a  sugar  i n d u s t r y .
Growers a r e  pa id  f o r  t h e i r  sugarcane  p ro d u c t io n  p a r t l y  on th e  
b a s i s  o f  t h e  su c ro se  p e r c e n t  i n  th e  v a r i e t i e s  they  h a r v e s t .  
T h e re fo re ,  i t  i s  t h e  aim o f  th e  Lou is iana  sugarcane  b re e d e r  to  
develop v a r i e t i e s  which w i l l  i n c r e a s e  th e  p r o d u c t io n  o f  sugar  
per  a c r e .  H ighe r  s u c r o se  c o n te n t  i s  on ly  one method o f  i n c r e a s i n g  
the  o v e r a l l  y i e l d  o f  su g a r  pe r  a c r e  p roduced,  a l th o u g h  t h i s  
method does not add t o  t h e  c o s t  o f  p r o d u c t io n  a s  would, fo r  
example,  h ig h e r  y i e l d s  of  cane p e r  a c r e .  For  t h i s  r e a s o n ,  h igh  
su c ro se  i s  a prime r e q u i s i t e  o f  a sugarcane  v a r i e t y  i n  L o u i s ia n a .
S e l e c t i o n  f o r  h i g h e r  su c r o se  v a r i e t i e s  i s  not a new concep t .
I t  i s  though t  t h a t  th e  p ro b a b le  t r a n s i t i o n  from w ild  to  c u l t i v a t e d  
forms o f  su garcane  o c c u r re d  when p r i m i t i v e  man s e l e c t e d  and main­
t a in e d  s o f t e r  and sw ee te r  c lo n e s  (1 0 ) .  From t h i s  p o in t  i n  t im e ,  
s e l e c t i o n  f o r  h igh  su c r o se  c lo n es  has  c o n t in u e d .
I n  o rd e r  to e f f e c t i v e l y  s e l e c t  h igh  su c r o se  c lo n es  from the  
r e c u r r e n t  s e l e c t i o n  program, i t  was f e l t  t h a t  s e v e r a l  t o p i c s  had 
to be e v a l u a t e d .  The v a r i a t i o n  in  su c r o se  c o n te n t  among the  o f f ­
s p r in g  o f  c r o s s e s  be tween p r e s e n t  h y b r id  v a r i e t i e s  o f  sugarcane  
i s  o f  im por tance .  I n  a d d i t i o n ,  the  s e l e c t i o n  methods f o r  h igh  
sucrose  c lo n es  and t h e  s t a g e  o f  th e  b r e e d in g  program to  begin  
e v a lu a t i o n  f o r  s u c r o s e  were m a t t e r s  o f  conce rn .  In  o r d e r  to  o b t a in
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2a p r a c t i c a l  in c re a se  in  sucrose conten t o f  new v a r i e t i e s ,  th e  
b reeder  must be sure  th a t  t h i s  can be accomplished w ith o u t a 
lo ss  in  y ie ld  o f  cane. By studying th ese  problems i t  was hoped 
to  re v e a l  the  l im i ta t io n s  of the  c u r re n t  h y b r id i z a t io n - s e le c t io n  
ro u t in e  and to  demonstrate the  m o d ifica t io n s  in  s e l e c t i o n  which 
would o f f e r  more ra p id  progress  in sucrose  development.
A s tudy on the gene tic  behavior o f  suc ro se  c o n te n t  in  su g ar­
cane was i n i t i a t e d  by the  w r i te r  in  1970. The r e s e a rc h  d e a l t  
w ith  the  u n se lec ted  progenies o f  8 c ro s s e s .  The p r in c ip a l  ob­
je c t iv e s  o f t h i s  re se a rc h  were:
1. To determ ine the  genetic  behav io r  o f  su c ro se  co n ten t  and
the r e l a t i v e  frequency of h igh su c ro se  s e g re g a te s  in  
each o f  8 c ro sses  in  which th e  p a re n ts  d i f f e r e d  in  
sucrose  c o n te n t .
2. To determ ine the  e f fe c t iv e n e s s  o f  s e l e c t io n  fo r  h igh
b r ix  in  the s in g le  s to o l  s ta g e  w ith  a hand r e f r a c t o ­
meter in  an e f f o r t  to  o b ta in  v a r i e t i e s  which were high 
in  suc rose .
3. To determ ine the  a s s o c ia t io n  between su c ro se  c o n ten t  and 
o th e r  economic t r a i t s  among the  o f f s p r in g  o f  8 c ro s s e s .
REVIEW OF LITERATURE
Breeding Behavior o f  Sucrose
Cowgill in  1918 (23) repo rted  on in h e r i ta n c e  in  sugarcane. 
By s tudying  seed lin g s  derived  from c ro s s in g ,  he concluded th a t  
recom binations o f p a r e n ta l  c h a ra c te r s  were produced in  some 
s e e d l in g s .  Only s l i g h t  d i f f e re n c e s  in  sugar con ten t o f  th e  
j u ic e  were found between groups o f  seed lin g s  produced from 
d i f f e r e n t  v a r i e t i e s .
Venkatraman (79) in  1927 s tud ied  th e  in h e r i ta n c e  o f j u i c e  
q u a l i t y .  He found th i s  c h a ra c te r  to  be extremely v a r ia b le  even 
w i th in  c ro s s e s .  However, he noted th a t  th e  average sucrose  o f 
a l l  the  seed lings  v a r ied  accord ing  to th e  p a re n t .  When 2 
d i f f e r e n t  v a r i e t i e s  were c ro sse d ,  he found th a t  the  average 
sucrose  o f  the  hybrid  was in te rm ed ia te  between th a t  o f  the  
p a r e n t s .
Gard (33) in  1953 concluded from experiments in  Queensland 
t h a t  th e  b es t  p o l ic y  to  In co rp o ra te  high sucrose and v igo r  in  
sugarcane progeny was to  use th e  second o r  th i r d  g en e ra t io n  
hyb rid s  from wild female p a re n ts  crossed  w ith  high sucrose  noble 
canes o r  t h e i r  inbred d e r iv a t io n s .
Loh and Tseng (52) found th a t  genes fo r  high sucrose  co n ten t  
and v e g e ta t iv e  v igo r  u su a lly  do not occur s im ultaneously  in  one 
p a re n t .  In s tead  one v a r ie ty  may be a h igh sucrose c a r r i e r  and 
an o th e r  a v igor  c a r r i e r  w hile  o th e rs  may be sucrose acc e p to rs
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o r  v ig o r  a c c e p to rs .
Warner (87) l i s t e d  s e v e ra l  c r i t e r i a  fo r  b reed ing  fo r  
in c reased  y i e l d .  Among them were th a t  ample g en e tic  v a r i a t io n  
in  se e d l in g  p o p u la tio n s  should be provided and la rg e  popu la tions  
should be grown to  in c lu d e  the  r a r e  seed lin g s  which a re  su p e r io r  
to  e s ta b l i s h e d  commercial v a r i e t i e s .
Tysdal (76) o u t l in e d  the  r e c ip ro c a l  r e c u r re n t  s e le c t io n  
procedure and i l l u s t r a t e d  i t s  a p p l ic a t io n  to  sugarcane b reed ing . 
This system i s  l ik e  r e c u r re n t  s e le c t io n  except i t  has 2 sources 
o f  germ plasm r a th e r  than  1 and makes maximum use o f  both 
g e n e ra l  and s p e c i f i c  combining a b i l i t y .  In  a d d i t io n ,  the  
s e le c t io n  s ig n i f ic a n c e  o f  c h a ra c te r s  was d isc u sse d .  Tysdal 
po in ted  ou t t h a t  the in h e r i ta n c e  of economic c h a ra c te r s  and t h e i r  
b ea r in g  on th e  s e le c t io n  program i s  of e s s e n t i a l  importance.
Hebert (35) found th a t  c ro ss in g  2 low b r ix  v a r i e t i e s  gave 
progenies  o f  r e l a t i v e l y  low q u a l i t y  ju ic e  w ith  no canes as h igh  
in  b r ix  as  th e  c a lc u la te d  value In d ic a ted  by the  h ig h er  o f  th e  2 
low b r ix  p a r e n t s .  Crosses invo lv ing  high b r ix  p a ren ts  gave a 
r e l a t i v e l y  la rg e  number o f  s e ed lin g s  w ith  ju ic e  o f  h igher  b r ix  
than  e i t h e r  o f  the  h igh  brix. p a re n ts .  Crosses invo lv ing  a h igh 
b r ix  paren t w ith  a low b r ix  paren t gave a h igh  percentage o f 
in d iv id u a ls  w ith  high b r ix  ju ic e  and r e l a t i v e l y  few w ith  low b r ix  
j u i c e .
de Sornay (30) concluded th a t  o b ta in in g  a combination of 
h igh  sugar and v e g e ta t iv e  v igo r  in  one clone i s  th e  problem o f
5g re a te s t  economic im portance . I t  was found d i f f i c u l t  t o  ach ieve 
by s t r a ig h t  c r o s s e s ,  e s p e c i a l l y  because o f  th e  heterozygous 
c o n d it io n ,  a lthough  b a c k c ro ss in g  should h e lp .  He l i s t e d  s e v e ra l  
d i f f i c u l t i e s  in  o b ta in in g  s u p e r io r  c lo n e s .  Environmental 
v a r i a b i l i t y  may cause th e  d e s i r e d  genotypes to  be d i f f i c u l t  to  
id e n t i fy  while they  may occur i n  such low f req u en c ie s  t h a t  la rg e  
seed ling  p o pu la tions  may be n e c e s sa ry .  U ndesirab le  genes 
c lo se ly  linked w ith  th e  genes to  be t r a n s f e r r e d  from one paren t 
to  the o th e r  may not be a v o id a b le ,  and, l a s t l y ,  no t a l l  in d iv id u a ls  
may flower s im u ltaneous ly  o r  be o f  the  proper sex .
Stevenson (73) s t a t e d  t h a t  ju i c e  q u a l i t y  i s  polygenic  in  i n ­
h e r i ta n c e .  According to  h i s  r e p o r t ,  each v a r i e ty  i s  a b io lo g ic a l  
endpoint in  which c o n s t e l l a t i o n s  o f  genes r e s u l t  in  a system in  
balanced i n t e r r e l a t i o n s h i p  w ith  th e  environment.
Hebert and Henderson (37) found th a t  in  c ro sse s  invo lv ing  
h igh b r ix  p a re n t s ,  p rogen ies  were r e l a t i v e l y  h igh  in  b r ix  w hile  
the  progenies of low b r i x  p a re n ts  were low in  b r ix .  T ran sg ress iv e  
seg rega tion  occurred  in  a l l  c ro s s e s  as evidenced by in d iv id u a ls  
e i t h e r  above o r below e i t h e r  p a r e n t .
Daniels (27) re p o r te d  t h a t  in b reed in g  produced v a r i e t i e s  t h a t  
were high in  sugar c o n te n t  b u t  g e n e ra l ly  d e f i c i e n t  in  y ie ld  and 
so could not be recommended f o r  d i r e c t  p roduc tion  o f  commercial 
v a r i e t i e s  on a la rg e  s c a l e .
Mangelsdorf (58) d isc u sse d  th e  p o s s i b i l i t y  o f  a p h y s io lo g ic a l  
c e i l in g  fo r  sucrose  p e rcen tag e  a s  a reason  fo r  a lack  o f  s teady
6improvement in  sugar c o n te n t .  He concluded t h a t  h ig h e r  y ie ld s  
o f  sugar per ac re  would be achieved not through h ig h e r  l e v e l s  o f  
sucrose  con ten t bu t r a th e r  through con tinued  p ro g re s s  towards 
h igh  cane tonnages w hile  m ain ta in ing  p re se n t  l e v e l s  o f  su c ro se  
c o n te n t .
Babu and E th i r a ja n  (6) s ta te d  th a t  i n  c ro s s e s  o f  commercial 
v a r i e t i e s  w ith  Saccharum snontaneum th e  sucrose  c o n ten t  was 
a d v e rse ly  a f f e c te d  a lthough  t h i s  might be c o r re c te d  w ith  f u r th e r  
h y b r id iz a t io n  w ith  commercial v a r i e t i e s  known f o r  h ig h  suc ro se  
c o n te n t .  They s ta t e d  th a t  inbreed ing  o f  s e le c te d  v a r i e t i e s  o f  
Saccharum npon^aneum fo r  co n cen tra t in g  su c ro se  c o n te n t  might be 
o f u se .
Walker (84) in  Barbados concluded t h a t  r e p e a t  c ro s s e s  were 
a l i t t l e  b e t t e r  than  experim ental c ro sses  but were g iv in g  
d im in ish ing  r e tu rn s  in  terms o f  new v a r i e t i e s  and in fo rm a tio n .
He concluded t h a t  a s  many c ro sses  as p o s s ib le  should  be made to  
exp lore  more f u l l y  th e  d iv e r s i t y  found i n  sugarcane.
Stevenson (74) s ta te d  th a t  in  the  w ild  s p e c ie s  o f  sugarcane 
th e re  a r e  genes which produce f ib e r  r a t h e r  than  su c ro se  from th e  
p h o to sy n th e t ic  p ro c e ss .  I t  i s  p o ss ib le  t h a t  genes whose a c t io n  
r e s u l t s  in  th e  p roduction  and s to rage  o f  sucrose  in s te a d  o f  
f ib e r  a rose  as  mutant a l l e l e s  o f  th e  w ild  type genes . Then, in  
o rder  fo r  th e se  types  to  su rv ive  man had to  re c o g n iz e  th e  d e f e c t iv e  
mutants which were s o f t e r  and sweeter and p ropagate  th e s e .  He 
a lso  s ta te d  t h a t  j u i c e  q u a l i ty  i s  polygenic  in  in h e r i t a n c e  and
7t h a t  many growth a t t r i b u t e s  and p h y s io lo g ic a l  fu n c t io n s  a f f e c t  
t h i s  c h a ra c te r  as w e ll  as  environment. T h e re fo re ,  sim ple 
s e g re g a t io n  cannot be expected .
Antoni (1) s tu d ied  s in g le  s to o l  seed lings  i n  Louisiana and 
found th a t  c ro sses  w ith  2 pa ren ts  having h igh su c ro se  c o n te n t  
o r 1 p a ren t  with h igh sucrose  and another pa ren t w ith  low 
sucrose  co n ten t  produced progenies  w ith  h igh su c ro se  c o n te n t . 
Conversely , a c ross  invo lv ing  2 low sucrose p a re n ts  produced 
p rogenies  with low sucrose  co n ten t.  With th e  c ro s s e s  u sed , th e  
average sucrose  of a progeny from th e  cross  o f  2 h igh  suc ro se  
p a re n ts  was not as high a s  the average sucrose o f  a progeny from 
the  c ro ss  o f  1 paren t w ith  high sucrose  and a n o th e r  w ith  low 
sucrose  c o n te n t .  However, the progeny of th e  c r o s s  of 2 high 
suc ro se  p a ren ts  produced a la rg e r  number o f s e e d l in g s  w ith  very  
h igh  sucrose  co n te n t .
Anzalone e t  a l .  (5) s ta te d  th a t  in  o rder  to  in c r e a s e  sugar 
co n ten t  and ea r ly  m a tu r i ty  in  L ouis iana , a m odified  concept o f  
r e c u r r e n t  s e le c t io n  was being used. Newly s e le c te d  h igh  sucrose  
se ed lin g s  were used fo r  c ro ss in g  w ith  hopes o f o b ta in in g  even 
h ig h er  sucrose progeny w hile  a t  the same time m a in ta in in g  h igh  
v ig o r ,  d ise a se  r e s i s t a n c e ,  and o th e r  t r a i t s .  In a l a t e r  r e p o r t ,  
Anzalone e t  a l .  (3) s t a t e d  th a t  in  th e  previous 8 y ea rs  th e r e  
had been an Increase  in  th e  average number o f  h ig h  sucrose  canes 
and an in c rease  in  th e  number o f  canes f a l l i n g  in  the  h igh  extreme 
o f  th e  sucrose spectrum. Also, w ith  the p resen t g e n e t ic  m a te r ia l
8a le v e l in g  o f f  s ta g e  in  high sucrose  development had been reached .
The b r ix  read in g s  o f  th e  h ig h e s t  sucrose  L v a r i e t i e s  ranged from
19 to  20° and , s in c e  many cane b reed e rs  f e e l  t h a t  25° i s  the
p h y s io lo g ic a l  l im i t  fo r  b r ix ,  th e re  i s  s t i l l  room fo r  improvement
o f  su c ro se  in  fu tu re  v a r i e t i e s .  I t  was noted t h a t  even i f
fa v o rab le  gene com binations fo r  h igh b r ix  d id  occur, the  absence
o f  th e  a p p ro p r ia te  r ip e n in g  co n d i t io n s  would hamper development
o f  good ju ic e  q u a l i t y .
Hogarth (40) re p o rted  in  1971 th a t  because o f  the c lo n a l
p ropaga tion  o f  sugarcane , th e  degree o f  g en e tic  d e te rm in a tio n
was more a p p ro p r ia te  than h e r i t a b i l i t y  fo r  p r e d ic t io n  o f  g e n e t ic
g a in  from s e l e c t i o n ,  a lthough  th e  b iased  but more p re c is e  e s t im a te
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o f  h e r i t a b i l i t y  (hf) might be the  most u s e fu l .  He found th a t  
b r ix  was th e  only  c h a r a c te r  w ith  a reaso n ab ly  h igh degree o f  
g e n e t ic  d e te rm in a tio n  on a s in g le  p la n t  b a s i s .
Cesnek and Vencovsky (21) in  1974 found th e  h e r i t a b i l i t y  o f  
b r ix  to  be .522 and th a t  o f  po l in  j u i c e  .536, which agrees  w ith  
o th e r  r e p o r t s .
S e le c t io n  fo r  High Sucrose Clones 
Venkatraman and Krishnamurti in  1917 (80) s tu d ied  the  v a r i a t io n  
in  sucrose  i n  d i f f e r e n t  cane j o i n t s .  They concluded th a t  in  im­
mature cane th e  h ig h e s t  sucrose  i s  i n  th e  lowest s e c t io n  and as 
t h i s  cane m atu res ,  th e  reg io n  o f  the  h ig h e s t  sucrose  co n ten t moves 
upward. They found th a t  h igh sucrose  v a r i e t i e s  could be s e le c te d
9w hile  s t i l l  immature by an a ly z in g  only  the  lower ("dead le a f " )  
p a r t s  o f  the  s t a l k .
Viswanath in  1919 (82) used th e  hand re f r a c to m e te r  to 
s tudy small q u a n t i t i e s  o f  j u i c e  from the  j o i n t s  o f  cane s ta lk s  
w ithout ap p rec iab ly  in ju r in g  the  cane. He found th a t  th e  maximum 
amount o f  t o t a l  sugars was a t  th e  b a sa l  j o i n t s  o f  immature cane 
and th a t  th e  n e a re r  th e  maximum t o t a l  sugar co n ten t  was to  the 
h ig h es t  dead l e a f  j o i n t  th e  more mature the  cane was.
V erre t and M angelsdorf (81) in  1928 d esc r ib ed  the  use o f the  
hand re f ra c to m e te r  to  sample s tan d in g  cane r a p id ly  fo r  percen t 
s o l id s  ( b r ix ) ,  which had been shown to  be h ig h ly  c o r r e la te d  w ith  
q u a l i ty  r a t i o .  They d esc rib ed  th e  need fo r  such a method to  
e s tim a te  r a p id ly  the  ju ic e  q u a l i t y  o f  thousands o f  s e e d l in g s  in  
e a r ly  s tages  o f  s e le c t io n .
Craig (24) in  1931 found a c o r r e l a t i o n  o f  .893 — .024 between 
sucrose  con ten t by p o l  and sucrose  c o n ten t  by r e f r a c t i v e  in d ic e s .
He concluded th a t  a r e f ra c to m e te r  may be used with a f a i r l y  high 
degree o f r e l i a b i l i t y  to  s e le c t  s e ed lin g s  r a p id ly  and a c c u ra te ly .
He found th a t  3 borings  per s to o l  fo r  a ju ic e  sample was s u f f i c i e n t  
to give a f a i r l y  good in d ic a t io n  o f  th e  sugar producing ca p a c i ty  
o f the  se ed lin g  a lthough  6 bo rings  was more advantageous.
In 1932 Van H a ll  (78) dem onstrated th a t  the  p o in t  o f  a s ta lk  
a t  which a bored in te rn o d e  would re p re se n t  the  average b r ix  of 
the  whole s t a l k  was between the  lower f i f t h  and halfway p o in t  
measured from th e  lowest v i s i b l e  a i r  ro o t  r in g .
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McIntosh (60) in  1933 found a p o s i t i v e ,  s i g n i f i c a n t  c o r r e l a ­
t io n  between percen t sucrose  o f  s in g le  s to o l s  and t h e i r  subsequent 
v e g e ta t iv e ly  propagated c lo n e s .  He concluded t h a t ,  w ith  c e r t a i n  
p re c a u t io n s ,  s e le c t io n  in  s in g le  s to o l s  could  be made fo r  sucrose  
p e r c e n t .
Levert e t  a l .  (51) in  th e  same y ea r  found th a t  th e  middle o f  
the  in ternode  a t  th e  middle o f  th e  s t a l k  was th e  l e a s t  v a r ia b le  
lo c a t io n  fo r  sampling w ith  the  hand r e f ra c to m e te r .  They found 
th a t  b r ix  increased  in  tops  and bottoms in  th e  morning hours 
w hile  remaining co n s ta n t  in  th e  middle o f  th e  s t a l k .
Craig  (25) in  1934 found c o e f f i c i e n t s  o f  v a r i a b i l i t y  
between 5.5 and 13.3% and concluded th a t  sugar co n ten t o f  
var io u s  in d iv id u a ls  o f  any c ro ss  may vary  co n s id e ra b ly .  In  
ano ther  study (26) Craig found very  s tro n g  p o s i t i v e  c o r r e la t io n s  
o f  .924 — .006 and .949 — .006 a t  2 lo c a t io n s  between sucrose  
percen t ju ic e  and r e f ra c to m e te r  b r ix  u s in g  3 s t a l k s  per s to o l  
w ith  10 s to o ls  per v a r i e ty  fo r  samples. He concluded th a t  
s e le c t io n  w ith  the  r e f ra c to m e te r  was r e l i a b l e  even w ith  seed lin g s  
o f  mixed paren tage .
Mercado (63) showed th a t  a s e t  o f  p l i e r s  was b e s t  in  o b ta in in g  
ju ic e  samples fo r  hand re f ra c to m e te r  re a d in g s .  A year  l a t e r  Kerr 
(45) used a s t a l k  b o re r  o r  " p ie rc e r "  to  e x t r a c t  a few drops o f 
ju ic e  from la rg e  numbers o f  s e le c te d  s t a lk s  to  make composite 
samples. He found th a t  th e  mid p o r t io n  o f  th e  s t a l k  in  immature 
cane approximated th e  b r ix  o f  the  top o f  the  cane.
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Lennox (50) in  1935 found th a t  th e  s t a l k  to  s t a l k  v a r i a t i o n  
in  sucrose co n ten t  was the  g re a te s t  e r r o r  in  sampling sugarcane. 
R esu lts  in d ic a te d  th a t  a ju ic e  sample from th e  middle o f  the  dry  
l e a f  p o r t io n  o f  the s t a l k  was the  most r e p r e s e n ta t iv e  sample o f  
the  whole s t a l k .  I t  was found th a t  hand re f ra c to m e te r  b r ix  was 
s tro n g ly  a s so c ia te d  to recoverab le  sucrose  w ith  c o r r e l a t i o n  
c o e f f i c i e n t s  ranging from .875 — .006 to  .974 — .001 in  d i f f e r e n t  
seed lin g  p o p u la t io n s .  I t  was concluded th a t  hand re f ra c to m e te r  
b r ix  could be used in  s e le c t io n  for sucrose  c o n ten t  o f  cane.
Mangelsdorf (56) showed th a t  in d iv id u a l  sucrose  a n a ly s e s ,  
e s p e c ia l ly  fo r  s e e d l in g s ,  were not e f f e c t i v e .  This was mainly 
due to  the  u n i t - t o - u n i t  v a r ia t io n  in  th e  f i e l d  as  w e l l  as th e  labor 
and time req u ired  fo r  la rg e  numbers o f  s e e d l in g s .  He concluded 
th a t  b r ix  read ings  from th e  hand r e f ra c to m e te r  were a d i r e c t  
and simple means o f  e s tim a tin g  the  sucrose  p e rcen tage  o f  canes 
in  p re lim in ary  t e s t s .
H i l l  (39) demonstrated th a t  th e  t o t a l  s o l id s  con ten t o f  
ju ic e  was m aintained from o r ig in a l  se e d l in g s  to  f i r s t  c lo n a l  p l o t s ,  
w ith  a c o r r e l a t i o n  c o e f f i c i e n t  o f  .415 — .037 between mean t o t a l  
s o l id s  o f  f i r s t  and second year  t r i a l s  i n  418 canes .
Wadsworth (83) in  1936 found evidence t h a t  m o is tu re  c o n ten t  
was h ig h er  a t  daybreak than  a t  dawn in  i r r i g a t e d  cane. From hand 
re f ra c to m e te r  read ings  i t  was thought th a t  v a r i a t i o n  in  b r ix  
might be more a c c u ra te ly  charged to  v a r i a t io n s  in  m ois tu re  
percen tage than  to so lu b le  m a te r ia l .
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C h r is t ia n so n  (22) in  1937 re p o r te d  a very  s tro n g  a s s o c ia t io n  
between r e f r a c t i v e  s o l id s  o f  m i l l  j u i c e  and r e f r a c t i v e  s o l id s  o f  
ju ic e  sampled from in te rn o d e s  in  111 comparisons, with  a c o r r e l a ­
t io n  c o e f f i c i e n t  o f  .9329. In  t h i s  s tudy  with 74 t e s t s  a 
c o r r e la t io n  c o e f f i c i e n t  o f  .9671 was c a lc u la te d  between r e f r a c t i v e  
so l id s  o f  m i l l  j u ic e  and p o la r iz a t io n  w hile  .9022 was ob ta ined  
between r e f r a c t i v e  s o l id s  o f  sampled in te rn o d e s  and p o la r iz a t io n .  
V aria t io n  among in te rn o d e s  and even w ith in  in te rn o d e s  was 
apparen t.  He concluded t h a t  damaged o r  bored in te rn o d e s  should 
not be sampled and th a t  a composite read in g  o f ju i c e  from the  
th i r d  in te rn o d e  from th e  ground le v e l ,  an in te rn o d e  from th e  
middle o f  the  s t a l k ,  and th e  in te rn o d e  bearing  th e  top dead l e a f  
sheath gave th e  b e s t  e s t im a te  o f  the  m a tu r i ty  o f  th e  cane.
de Sornay (28) in  1938 noted th a t  hand r e f ra c to m e te r  
readings o f  s e ed lin g s  could  be taken more a c c u ra te ly  u s in g  a 
modified Javan ju ic e  sampler to  provide composite samples o f  more 
than the  customary 3 samples p e r  s to o l .  Then in  1950 de Somay 
(29) found t h a t  s e le c t io n  in  the  ra to o n  crop o f  se e d lin g s  would 
be su p e r io r  than  s e le c t io n  in  v i rg in  c ro p s .  For b r i x ,  he noted 
th a t  the v a r i a t io n  in  v i r g i n  and ra to o n  se e d lin g s  was n e a r ly  the  
same.
Mangelsdorf (57) in  1953 s ta te d  th a t  p rev ious  work between 
re frac to m ete r  b r ix  and y i e ld  % cane o r  p u r i ty  had given s tro n g  
a s s o c ia t io n s  and concluded th a t  th i s  s e le c t io n  technique was 
j u s t i f i e d .  In  experim ents in  Hawaii, v a r i e t i e s  were c l a s s i f i e d
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a f t e r  s e v e ra l  s tages  of s e l e c t io n  w ith  numerous re fra c to m e te r  
read ings  as e i t h e r  equal to  check v a r i e t i e s ,  above th e se  s ta n d ­
a rd s ,  o r  below th e  s tan d a rd s .
Buzacott (19) in  1956 concluded th a t  s e le c t io n  in  o r ig in a l  
seed lin g s  on the  b a s is  o f  b r ix  va lues  was u s e fu l  in  determ ining 
th e  value of new cro sses  d e s p i t e  th e  in f lu e n c e  o f  environment.
This conclusion  ap p lied  only to  space p lan ted  s e e d l in g s ,  as 
s e ed lin g s  p lan ted  in  the bunch method would have in te n se  
com petition  a c t in g  on each in d iv id u a l  s t a l k ,  which could a f f e c t  
the b r ix .
Stevenson (73) s ta te d  th a t  s e le c t io n  fo r  high sucrose 
progeny in  sugarcane by us ing  hand r e f r a c to m e te r  b r ix  of s e le c te d  
seed lin g s  was the  p r a c t ic e  in  Barbados. A review o f  previous 
l i t e r a t u r e  had shown c o n s i s t e n t ly  high c o r r e l a t i o n s  between mean 
ju ic e  b r ix  read ings  and sucrose  in  ju i c e  by McIntosh and Stevenson 
(61) and Stevenson (71). He found th a t  the  b r ix  o f  sugarcane 
progeny in  various  s tages  o f  s e le c t io n  was randomly d i s t r ib u te d  
but was lim ited  p h y s io lo g ic a l ly  in  i t s  upper range . He found th a t  
even though the  popu la tions  o f  701 p re l im in a ry  s e le c t io n s ,  577 
f i e ld  s e le c t io n s ,  and 360 f i n a l  s e l e c t io n s ,  d i f f e r e d  in  mean ju ic e  
b r ix  values a l l  had t h e i r  h ig h e s t  p e rcen tage  occurrence  of 
in d iv id u a ls  a t  th e  same p o in t  in  the  b r ix  range. The percentage 
o f occurrences a t  t h i s  range in c reased  su c c e ss iv e ly  w ith  the  
s e le c t io n  s tages  and the percen tage  o f each p o p u la t io n  in  the  
upper b r ix  ranges was s im i la r ,  as the  same in d iv id u a ls  rep resen ted
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each p o p u la t io n  a t  the  h ig h er  b r ix  ranges .  The philosophy in  
Barbados was t h a t ,  s in c e  only  a small percen tage  o f  th e  se ed lin g  
popu la tion  was high in  b r ix ,  a la rg e  number o f  o r ig i n a l  se e d lin g s  
was n ecessa ry .
de Sornay (30) demonstrated the  use  o f  th e  hand re f ra c to m e te r  
in  s e le c t io n  procedures fo r  e a r ly  maturing v a r i e t i e s  i n  M aurit iu s  
in  e a r ly  August r a th e r  than  October and November when a la rg e r  
number o f  l a t e  maturing canes would cause co m p lica t io n s .
Hebert (35) found a c o r r e l a t i o n  c o e f f i c i e n t  o f  .587 between 
b r ix  o f  896 seed lin g s  to  b r ix  o f  t h e i r  v e g e ta t iv e ly  propagated 
c lo n e s .  Breaux, e t  a l .  (12) found c o r r e l a t i o n  c o e f f i c i e n t s  o f  
+ .49 and + .43 between b r ix  o f  s in g le  s to o l s  and sucrose  o f  8 - fo o t  
p lo t s  e s ta b l is h e d  from th ese  s in g le  s to o ls  in  2 s e r i e s  o f  c ro sse s  
a t  th e  Louisiana A g r ic u l tu ra l  Experiment S ta t io n .  With 3 
sucrose  an a ly ses  for 244 clones  in  1 o f  th e se  s e r i e s ,  a p o s i t iv e  
c o r r e l a t i o n  o f  .63 was ob ta ined  between i n i t i a l  s to o l  b r ix  and 
t h i s  average sucrose . Hand re f ra c to m e te r  b r ix  va lues  were 
obtained  from 3 b r ix  read ings  from 3 s t a l k s  a t  d i f f e r e n t  p o in ts  
on the  s t a l k  fo r  each s to o l .  I t  was concluded th a t  s e le c t io n  
in  the  in d iv id u a l  s to o l  fo r  b r ix  was e f f e c t i v e  to  some degree 
in  o b ta in in g  cane v a r i e t i e s  w ith  h igh  sucrose  co n te n t .  The 
r e s u l t s  suggested  th a t  s e le c t io n  should not be r i g i d  and th a t  
s tandards  fo r  b r ix  could be r a is e d  to  100% o f  th e  c o n t ro ls  w ithout 
m iss ing  many high sucrose  canes.
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B re t t  (16) in  1957 in  South A fr ica  showed th a t  only r a r e ly  
does a group o f  seed lin g s  su rpass  p resen t  commercial v a r i e t i e s  
in  y ie ld  and then  only  by a sm all p e rcen tage . However, a f a i r l y  
la rg e  number o f  seed lin g s  comprising an o th e r  group approaches t h i s  
p o in t  making th e se  2 c la s s e s  o f  seed lin g s  d i f f i c u l t  to  d i s t in g u is h  
from one a n o th e r  in  the s in g le  s to o l  s ta g e .  He concluded then , 
t h a t  r a i s i n g  th e  s tandard  o f  s e l e c t io n  may have only  a s l i g h t  
e f f e c t  upon improving the mean y ie ld  o f  s e le c te d  s e e d l in g s .
D aniels  (27) in  1959 in d ic a te d  th a t  r e f ra c to m e te r  b r ix  was 
a r e l i a b l e  guide in  s e le c t in g  o r ig i n a l  s e e d l in g s .  C o r re la t io n  
c o e f f i c i e n t s  between b r ix  o f  o r i g i n a l  s e ed lin g s  and b r ix  o f  canes 
in  2 0 -foo t s in g le  l in e  p lo t s  had v a r ied  between .54 and .83.
I t  was found t h a t  i n  s e le c t io n  th e  h igh  sucrose  canes gave a 
g r e a te r  than  average r e f ra c to m e te r  b r ix  bu t s in c e  t h i s  was not 
a f in e  instrum ent sm all d i f f e r e n c e s  in  t o t a l  s o l id s  could not be 
s e p a ra te d .
Urata and Warner (77) dem onstrated th e  use o f  hand r e f r a c t o ­
meter b r ix  in  s e le c t io n  during  the  p lo t  s ta g e s  in  Hawaii. They 
d iscu ssed  4 sources o f  v a r i a t io n  in f lu e n c in g  b r ix :  (1) inheren t
d i f f e r e n c e s  from c lo n e - to -c lo n e ;  (2) e f f e c t  o f  s o i l  f e r t i l i t y  and 
s o i l  m o is tu re ;  (3) s t a l k - t o - s t a l k  v a r i a t io n ;  and (4) in te rn o d e - to -  
in te m o d e  v a r i a t i o n .  In  o rd e r  to  e v a lu a te  d i f f e r e n c e s  between 
c lo n e s ,  th e  l a s t  3 sources should be held to  a minimum by 
us ing  uniform f e r t i l i z a t i o n  w hile  app ly ing  i t  and i r r i g a t i o n  with
c a r e ,  us ing  ju ic e  from as la rg e  a number o f s t a l k s  as p o s s ib le ,  
and s tan d a rd iz in g  th e  sampling p o in t .
B a r re t t  (9) compared s e le c t io n  in  bunch p la n t in g s  to  
s e le c t io n  in  s in g le  p lan ted  se e d lin g s  in  L ou is iana . He found 
a c o r r e la t io n  c o e f f i c i e n t  o f  .45** between b r ix  o f  s in g le  s to o ls  
and sucrose o f  8 -fo o t p lo ts  in  a s in g le  spaced t e s t  w hile  an 
r  value o f .33** was ob ta ined  between b r ix  o f  s in g le  s to o l s  and 
sucrose o f 3 -fo o t p lo t s  in  bunch experim ents .  He re p o rted  
t h a t  f i e ld  b r ix  based on a 3 - s t a l k  sample from s in g le  p lan ted  
s to o l s  was more r e l i a b l e  than  b r ix  from a 1 - s ta lk  sample in  
bunch p lan ted  s e e d l in g s .  However, s e l e c t io n  by bunches o r 
s in g le  s to o ls  had no marked e f f e c t  on b r ix  o f  c lo n a l  p l o t s .
He concluded, however, t h a t  because o f  the  magnitude o f  the  
c o r r e la t io n  c o e f f i c i e n t s ,  r e s u l t s  from s e le c t io n  fo r  b r ix  in  
s tu b b le  s to o ls  o f  e i t h e r  method might no t w arran t the  e f f o r t  
expended.
Anzalone and C h ilton  (2) s ta t e d  t h a t  hand re f ra c to m e te r  
b r ix  was no longer used as a s e le c t io n  c r i t e r i o n  in  i n i t i a l  
s e le c t io n s  a t  the  Louisiana A g r ic u l tu r a l  Experiment S ta t io n  fo r  
s e v e ra l  reasons :  (1) Repeat c ro sse s  t h a t  had p re v io u s ly  y ie ld ed
a high s e le c t io n  r a t e  w ith  s tandard  o r  h igh  sucrose  were used; 
(2) New c ro sses  between p a re n ts  lack ing  in  sucrose  o r  o th e r  
commercially im portant c h a ra c te r s  were avoided; (3) I t  was con­
s id e red  more p r a c t i c a l  and e f f e c t i v e  to  c a r ry  the  e x t ra  p lo t s
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than  to  c a r ry  out the  time consuming p r a c t i c e  o f  b r ix in g  each 
promising s to o l ;  and (4) I t  was not necessary  to  w ait  fo r  
September to  b r ix  s in g le  s to o l s .
Hebert and Henderson (37) s tu d ied  th e  b reed ing  behav io r  o f  
s e v e ra l  agronomic c h a ra c te r s  in  7 sugarcane c ro sse s  in  which 
th e  pa ren ts  d i f f e r e d  in  le v e ls  o f  th ese  t r a i t s .  F ive s t a lk s  
were used fo r  hand re f ra c to m e te r  read ings  and c o r r e l a t i o n  
c o e f f i c i e n t s  for b r ix  in  s in g le  s to o l s  and c lones  were s ig n i f i c a n t  
and high enough to  be o f  importance as an  average o f a l l  c ro s s e s .  
However, th e re  were wide d i f f e re n c e s  among c ro sse s  rang ing  from 
r  values  o f  .28 to  .72, in d ic a t in g  th a t  s e l e c t io n  fo r  b r ix  in  a 
b reed ing  program should not be r i g i d  bu t should be p r a c t ic e d .
Hebert (36) concluded th a t  a r e f ra c to m e te r  read in g  from th e  middle 
in te rnodes  o f  5 s t a lk s  was the  e a s i e s t  and q u ic k e s t  to  o b ta in ,  
as w e ll  as g iv ing  b e s t  e s t im a te s  o f  th e  hydrometer b r ix  o f  th e  
c ru sh e r  j u i c e  o f  those  canes as any method t r i e d .  I t  was found 
th a t  re f ra c to m e te r  read ings  o f  d i f f e r e n t  s to o l s  w i th in  a c lone  
were r e l a t i v e l y  uniform but in d iv id u a l  s t a l k s  w i th in  a s to o l  were 
v a r i a b le ,  making a c c u ra te  b r ix  e s tim a te s  from on ly  a few s t a lk s  
d i f f i c u l t .
Loupe (53) in  1961 found th a t  s e le c t io n  fo r  hand r e f ra c to m e te r  
b r ix  or o th e r  c h a ra c te r s  in  p la n t  cane o f  s in g le  s to o l s  was not 
r e l i a b l e  bu t th a t  s e le c t io n  fo r  b r ix  in  s tu b b le  se e d l in g s  was 
r e l i a b l e  in  L ou is iana . Highly s ig n i f i c a n t  c o r r e l a t i o n s  as  an 
average o f  5 c ro sse s  were ob ta ined  w ith  c o e f f i c i e n t s  o f  .254** 
and .320** between b r ix  o f  s tu b b le  se e d lin g s  and b r ix  in  p la n t
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cane c lo n e s ,  and b r ix  o f  s tu b b le  se e d l in g s  and b r ix  o f  s tu b b le  
c lo n e s ,  r e s p e c t iv e ly .
Buzacott (20) in  1962 s ta te d  th a t  b r ix  read ings  o f  o r ig in a l  
s e e d l in g s  in  Queensland were taken  in  s e le c t io n  bu t th e se  were 
used only  fo r  r e j e c t i o n  o f  se e d lin g s  i f  co n s id e rab ly  lower than 
s ta n d a rd s .  By u s in g  m ostly  c ro sse s  known to  produce high b r ix  
p ro g e n ie s ,  th e  hand re f ra c to m e te r  had become le s s  im p o rtan t.
George and de Groot (34) s ta t e d  th a t  in  M a u r i t iu s ,  hand 
r e f r a c to m e te r  read in g s  o f  o r ig i n a l  se e d lin g s  were used in  
comparison to  th a t  o f  s tandard  v a r i e t i e s  in  s e le c t in g  fo r  sugar 
c o n te n t .  Seed lings  a r e  d isca rd ed  i f  they  have a very  low b r ix ,  
however, those  w ith  a h igh  b r ix  t h a t  i s  s t i l l  below th e  s tandards  
may be r e ta in e d  fo r  fu tu re  t e s t i n g  depending upon th e  o th e r  
m e r i ts  o f  the  s e e d l in g .
Breaux e t  a l .  (15 ),  based on p rev ious  work in  L o u is ian a , 
s ta t e d  t h a t  a more l i b e r a l  s e le c t io n  r a t e  was being  used in  
o r ig i n a l  n u r s e r ie s  (from le ss  than  2% to  above 10%) and more 
c lo n a l  p lo t s  would be e s ta b l i s h e d  each y e a r .  Then Breaux (11) 
s t a t e d  t h a t  the  su c ro se  con ten t o f  th e  progenies  o f  t h e i r  c rosses  
was in c re a s in g  over  th e  p rev ious  y e a r s .  In  the  1954 s e r i e s ,  the 
c lo n a l  n u r s e r ie s  r a te d  102% o f  th e  check v a r i e t i e s  w hile  in  the 
1957 and 1958 s e r i e s  th e  c lo n a l  n u r s e r ie s  ra te d  109 and 106%, 
r e s p e c t iv e ly .
M o r r i l l - O la v a r r i e t a  (64) s tu d ie d  optimum s e le c t io n  percen tages  
in  Louisiana and found s ig n i f i c a n t  d i f f e r e n c e s  between some
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c ro sse s  fo r  b r ix  and sucrose . I t  was concluded th a t  minimum 
s tan d a rd s  fo r  s e le c t io n  should be lowered to  a l lo w  the  s e le c t io n  
o f  more g e n e t ic a l ly  v a r ia b le  ty p es .
Falgout e t  a l .  (31) s ta t e d  th a t  s in c e  1960 a b a s ic  change 
in  the  type o f p a re n ts  used in  c ro sse s  had been made in  L ou is iana . 
This change had to  do w ith  the  concept o f  h igh  sugar  being  a 
major t r a i t  in  th e  s e le c t io n  o f  p a re n ts  w ith  th e  hope t h a t  v igor  
could be found among th e  seed lin g s  o f  th e se  h igh  sucrose  
c r o s s e s .
Walker (85) showed th a t  the  b e s t  c r i t e r i a  to  use i n  e a r ly  
s ta g e s  o f  th e  Barbados b reeding  program were those  c h a r a c t e r i s t i c s  
w ith  cons tan t o r  n ea r-co n s tan t  ex p ress io n  from s ta g e  to  s ta g e .
He c o r re la te d  t r a i t s  in  s in g le  s to o l s  and sm all c lo n a l  p lo t s  in  
26 yea rs  o f  b reed ing  and found th a t  r e f r a c to m e te r  b r ix  cou ld  be 
p re d ic te d  f a i r l y  c lo s e ly  in  th e se  2 s ta g e s .
Watkins (88) s ta te d  th a t  b r ix  was now determ ined w ith  punch 
sampling fo r  th e  hand re f ra c to m e te r  r a t h e r  than  from hydrometer 
b r ix  o f  c ru sh e r  ju ic e  o f the  s to o l  in  B r i t i s h  Guiana. He 
considered  s e le c t io n  in  the  i n i t i a l  p l a n t  p o p u la t io n  to  be th e  
most c r u c ia l  s ta g e  in  the s e le c t io n  program.
Smith (69) s ta t e d  th a t  in  Jamaica s in g le  s to o l s  a r e  b rixed  
and those  w ith  a favo rab le  combination o f  b r i x ,  v ig o r  and growth 
c h a r a c t e r i s t i c s  r e l a t i v e  to  the s ta n d a rd s  a re  r e t a in e d .
L a lo u e tte  (48) described  th e  new procedure  fo r  u s ing  b r ix  
w ith  re sp e c t  to c o n tro ls  in  s e le c t io n  p l o t s  in  M a u r i t iu s .  C on tro ls
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were b rixed  immediately befo re  s e l e c t io n  and th e se  f ig u r e s  were 
analyzed and th e  v a r i a t io n  fo r  b r ix  was e s tim a te d  in  th e  f i e l d s  
under s e le c t io n .  A r e j e c t i o n  zone was th e n  e s ta b l i s h e d  in  the  
p r o b a b i l i ty  d i s t r i b u t i o n  and th e  same s e le c t io n  p re s s u re  was 
ap p lied  throughout.
Smith and James (70) found an r  v a lu e  o f  .389** between b r ix  
o f  p la n t  cane and b r ix  o f s tu b b le  cane. The b r ix  was a hand 
re f ra c to m e te r  read in g  o f 5 s t a lk s  and 4 c ro sse s  were used in  
t h i s  experim ent. I f  s e le c t io n  in  p la n t  cane had been fo r  b r ix  
alone  a t  110% o f  mean, 42% o f  th e  s e e d l in g s  would have been 
e lim ina ted  in  f i r s t  s tu b b le .  However, th e  frequency o f  se e d l in g s  
w ith  accep tab le  b r ix  (110% o f  mean) would have been in c reased  
from 21 to  41% in  th e  s tu b b le  p o p u la t io n .
Anzalone and D iV ito rr io  (4) s t a t e d  t h a t  s in c e  th e r e  were 
no dependable m orphological c h a r a c t e r i s t i c s  which were c o r r e la te d  
w ith  high suc rose ,  and b r ix  d e te rm in a tio n s  o f  s in g le  s to o l  
seed lin g s  a re  sometimes u n r e l ia b le ,  e v a lu a t io n s  fo r  j u i c e  q u a l i ty  
a re  not made u n t i l  canes a r e  grown in  c lo n a l  p lo t s  i n  th e  
Louisiana A g r ic u l tu r a l  Experiment S ta t io n  b reed in g  program.
Breaux and Dunckelman (13) in  1970 e v a lu a ted  a new method 
o f  sampling w ith  the  hand re f ra c to m e te r  in  L o u is ian a . U n t i l  
t h i s  tim e, 5 s ta lk s  o f  s tand ing  cane were used fo r  b r ix  
d e te rm in a tio n s .  Two s t a lk s  o f  each s in g le  s to o l  a re  needed fo r  
p ropaga tion  to  6 -fo o t  c lo n a l  p l o t s .  I t  was thought t h a t  th e  
sampling procedure could be made e a s i e r  i f  2 s t a l k s  could  be
cu t  from th e  s in g le  s to o l s ,  used fo r  re f rac to m e te r  re a d in g s ,  
and, i f  a ccep tab le  for b r ix ,  used to p la n t  the  c lo n a l  p l o t s .
I t  was found from c o e f f i c i e n t s  o f  v a r ia t io n  t h a t  th e  2 - s t a lk  
samples of cu t  cane were su b je c t  to l i t t l e  more v a r i a t io n  than  
5 - s t a lk  samples o f  s tand ing  cane. I t  was concluded th a t  t h i s  
new method was f a s t e r  and as  e f f e c t iv e  as th e  old method, 
g iv ing  s a t i s f a c t o r y  r e s u l t s  e s p e c a i l ly  when new b r ix  s tan d a rd s  
were s e t  f re q u e n t ly  during  th e  s e le c t io n  p e r io d .  I t  was found 
th a t  i t  was not necessa ry  to  sample more than 20 to  30 s e le c t io n s  
i n  c ro sses  th a t  involved very h igh sucrose  pa ren ts  and had a 
h igh  frequency of acc e p ta b le  c lo n es .  I t  was f e l t  th a t  fo r  
th e se  3 reasons i t  was d e s i r a b le  to  r e tu rn  to  b r ix  as  a s e l e c t i o n  
c r i t e r i o n  in  s in g le  s to o ls  a t  th e  U.S.D.A. S ta t io n  in  L ou is iana : 
(1) The g en e tic  base  had been broadened even to  the  use o f  wild  
r e l a t i v e s  o f  sugarcane w ith  very low ju ic e  q u a l i ty ;  (2) S tandard  
o r low sucrose  p a re n ts  were more widely used in  an expanded 
e f f o r t  to breed fo r  a d d i t io n a l  r e s i s ta n c e  to  mosaic, sugarcane 
b o r e r s ,  and cold  to le ra n c e ;  and (3) Sucrose s tanda rds  had r i s e n  
sh a rp ly  in  th e  in d u s try  so th a t  th e  frequency o f  unaccep tab le  
seg re g a te s  i s  h ig h er  even in  the b es t  c ro sses  for su c ro se .
Ogier (65) d iscu ssed  cane s e le c t io n  fo r  y ie ld  and q u a l i ty  
on the  b a s is  o f  p r o f i t a b i l i t y ,  e s p e c ia l ly  TC/TS, where m arg ina l 
o r  v a r ia b le  co s ts  per ton  o f  cane a re  s e t  a g a in s t  th e  m argina l 
va lue  o f  sugar produced per a c r e .  In  th e  e a r ly  s tag e s  o f  the  
T rin idad  breeding  program, q u a l i t y  was measured by the  hand
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r e f r a c to m e te r .  The r e l a t io n s h ip  between th ese  b r ix  read ings  and 
TC/TS had been p lo t t e d  fo r  s e v e ra l  samples and from th i s  
p r o f i t a b i l i t y  r a t in g s  c a lc u la te d  fo r  v a r i e t i e s  in  the  e a r ly  
s e le c t io n  s ta g e s .
Legendre (49) found an almost p e r fe c t  c o r r e l a t i o n  between 
sugar per ton o f  cane and sucrose  percen t in d ic a t in g  th a t  s e le c ­
t io n  fo r  h igh sucrose  should begin  as e a r ly  in  th e  b reed ing  
program as p o s s ib le  to  o b ta in  c lones  capable o f  producing high 
sugar per ton o f  cane. Because o f  the  s tro n g  a s s o c ia t io n  between 
t o t a l  s o l id s  i n  th e  ju ic e  and sucrose  percen t th e re  was l ikew ise  
a c lo se  a s s o c ia t io n  between sugar per ton  o f cane and b r ix .  I t  
was suggested t h a t  e f f e c t i v e  use o f  t h i s  a s s o c ia t io n  could be 
made in  m a te r ia l  where sucrose percen t cannot be determ ined, 
such as s in g le  s t o o l s ,  in  o rde r  to s e le c t  fo r  high y ie ld  o f  
sugar per ton o f  cane.
James and H i l l e r  (43) s tu d ied  th e  s e le c t io n  o f  cane in  
progenies o f  4 sugarcane c ro s s e s .  A c o r r e l a t i o n  c o e f f i c i e n t  of 
.335* was found between b r ix  o f p la n t  cane seed lin g s  and b r ix  
o f  c lo n e s ,  .381* between b r ix  o f  f i r s t  s tu b b le  seed lin g s  and 
b r ix  o f c lo n e s ,  and .364* between b r ix  o f  p la n t  cane seed lin g s  
and b r ix  o f  f i r s t  s tu b b le  s e e d l in g s .  In  the  c lo n a l  crop th e re  
was a wide range o f  b r ix  v a lu e s .  Although th e se  measures o f  
a s s o c ia t io n  appeared low, they found th a t  members o f in c re a s in g ly  
h ig h er  b r ix  c la s s e s  in  both  se ed lin g  crops tended to  have h igher  
mean b r ix  va lu es  in  th e  c lo n a l  c rop .
MacColl (55) found th a t  fo r  b r ix  th e re  was l i t t l e  in t e r a c t io n  
between c lones  and h a rv e s t  d a te  and t h a t ,  s in ce  d i f f e re n c e s  in  
b r ix  between c lones  a ro se  mainly during  per io d s  o f  a c t iv e  growth, 
they should be examined th en . He s ta t e d  th a t  during the  e a r ly  
p a r t  o f  the r ip e n in g  period  th e  d i f f e r e n t i a l  in c re a se  in  b r ix  o f  
high b r ix  c lones  on one hand and medium and low b r ix  c lones  on 
the  o th e r  hand po in ted  s t ro n g ly  to  the  p o s s i b i l i t y  o f  a physio log ­
i c a l  l im i t  on b r ix  a t  j u s t  under 24 .0 . From the b reed ers  po in t 
o f  view t h i s  could reduce the  trend  to breed b e t t e r  v a r i e t i e s  
o f  high b r ix  during  th e  p e r io d  o f a c t iv e  growth. He found th a t  
a d i f f e r e n t i a l  lo ss  o f  w ater was not a s ig n i f i c a n t  f a c to r  in  
determ ining d i f f e r e n c e s  in  b r ix  between c lo n e s .  A r e la t io n s h ip  
between le a f  s iz e  and j o i n t  s iz e  was found which may be an 
im portant f a c to r  de term in ing  d i f f e re n c e s  in  b r ix  between c lo n es .
A c o r r e la t io n  o f .57** between b r ix  and weight o f  l e a f  per u n i t  
volume o f  j o i n t  was found where a la rg e  amount o f  l e a f  per u n i t  
volume o f  j o i n t  tended to  be a s so c ia te d  w ith  a high b r ix  in  27 
c lo n e s .
Stevenson and D aniels  (75) in  F i j i  in v e s t ig a te d  the  p r a c t ic e  
o f  growing c lones  in  p o ts  fo r  rap id  sc reen ing  fo r  y ie ld  us ing  75 
clones w ith  5 po ts  per  c lo n e .  They found c o r r e l a t i o n  c o e f f i c i e n t s  
averaging  .4 between r e p l ic a t e d  po ts  and f i e ld  experiments fo r
b r ix  and suc ro se .  In  th e  same experiment r  va lu es  fo r  sucrose
between 4 r e p l i c a t io n s  o f  3-row p lo t s  15 f e e t  long and 6
r e p l ic a t io n s  o f  4-row p lo t s  20 fe e t  long were only .5 .
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J u l i e n  (44) in  1974 ev a lua ted  methods fo r  m a tu r i ty  t e s t i n g  
in  M auritius  and found th a t  f i e ld  b r ix  w ith  th e  hand r e f r a c t o ­
meter was a r e l i a b l e  method fo r  e s t im a t in g  po l percen t cane, 
p a r t i c u la r ly  fo r  the  e a r ly  and middle p a r t  o f  the  h a rv e s t  season.
Ladd e t  a l .  (47) found th a t  r e f r a c to m e te r  s o l id s  was a 
r e p e a ta b le  t r a i t  in d ic a t in g  th a t  one could s e le c t  fo r  ju ic e  
q u a l i ty  in  the  f i r s t  s e l e c t io n  s ta g e  w ith  some a ssu ran ce . How­
ever ,  w ith  the la rg e  number o f  se e d l in g s  in  th e  e a r ly  s ta g e s  o f  
the  Hawaiian b reed ing  program t h i s  was not found to  be econom ically  
f e a s ib le  and so re f ra c to m e te r  s o l id s  were no t measured u n t i l  
l a t e r  s ta g e s .
A sso c ia tio n s  Between Sucrose and Other C h a r a c te r i s t i c s  
Barber (7) in  1915 re p o r te d  in  In d ia  t h a t  th e re  was an i n ­
v e rse  r e l a t io n s h ip  between sucrose  pe rcen tage  and p la n t  v igo r  and 
concluded th a t  normally th e  l e a s t  v igorous clones  possessed  the  
h ig h es t  sucrose p e rcen tage . L a te r ,  Barber (8) eva lua ted  a s s o c ia ­
t io n s  between m orphological c h a ra c te r s  and suc rose .  He found a 
sm all p o s i t iv e  c o r r e l a t i o n  between s t a l k  len g th  and sucrose  p e r ­
c e n t ,  bu t no d e f i n i t e  a s s o c ia t io n  between s t a l k  th ick n ess  (diam eter) 
and sucrose  p e rc e n t .  Other c h a r a c t e r i s t i c s  eva lua ted  which showed 
l i t t l e  o r no a s s o c ia t io n  w ith  sucrose  p e rcen t  were l e a f  w id th , 
le a f  len g th ,  le a f  module ( len g th  o f  th e  l e a f  d iv ided  by i t s  w id th ) ,  
s t a l k  module ( leng th  of s t a l k  d iv id ed  by i t s  th ic k n e ss )  and c o lo r .
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Stevenson (72) in  1954 concluded th a t  s e le c t io n  could be 
made on the  b a s is  o f  y ie ld  w ith  some degree o f  a ssu ran ce  th a t  
some high b r ix  clones  would be taken  d e s p i te  a low n e g a tiv e  
a s s o c ia t io n  between s to o l  weight and b r ix .
Singh (66) found c o r r e l a t i o n  c o e f f i c i e n t s  o f  .192** to  
.686** in  7 c ro sse s  between sucrose and f ib e r  p e rcen tag e  and 
concluded th a t  some d i f f i c u l t y  w i l l  be encountered in  a b reed ing  
program in  o b ta in in g  su p e r io r  c lones  which a re  h igh i n  sucrose  
b u t  low in  f ib e r .
Hebert (35) found no a s s o c ia t io n  between b r ix  and e i t h e r  
d iam e te r ,  e r e c tn e s s ,  o r  s t a l k  number, in d ic a t in g  th a t  th e se  
t r a i t s  can a l l  be s e le c te d  fo r  a t  the same tim e.
Skinner (67) found p o s i t iv e  a s so c ia t io n s  between b r ix ,  
s t a l k  leng th  and co n d i t io n  o f  the  to p .  However, none were h igh  
enough to  a s su re  improvement in  one c h a ra c te r  a u to m a t ic a l ly  by 
s e le c t io n  fo r  an o th e r .
Skinner (68) found no a s s o c ia t io n s  between sugar co n ten t  
o r  v e g e ta t iv e  y ie ld  and lodging r e s i s ta n c e  and concluded th a t  
s e le c t io n  fo r  r e s i s ta n c e  to  lodging w ith  h igh y i e ld in g ,  high 
sucrose  v a r i e t i e s  could be accomplished.
The follow ing c o r r e l a t i o n  c o e f f i c i e n t s  were ob ta ined  by 
Loupe (53) as an average o f  5 c ro sses  and as an average o f  4 
c ro p s ,  p la n t  cane and s tu b b le  seed lin g s  and p la n t  cane and s tu b b le  
c lones  e s ta b l is h e d  from s e e d l in g s :  .418** between su c ro se  and
number o f  s t a l k s ;  .374** between sucrose  and e r e c tn e s s ;  .308**
between suc ro se  and v ig o r ;  .965** between sucrose and b r ix ;
.217** between sucrose  and d iam eter ;  .217** between sucrose  and 
p i th in e s s ;  .530** between sucrose and w eight; and .705** between 
sucrose  and h e ig h t .
Walker (86) s t a t e d  th a t  th e re  a re  s e v e ra l  t r a i t s  which could  
be n e g a t iv e ly  c o r r e l a t e d .  C er ta in  t r a i t s  were c o r re la te d  through 
linkage o r  by a s in g le  g en e tic  c o n t ro l  and , i f  they a re  nega­
t i v e ly  a s s o c ia te d ,  i t  could c r e a te  problems o r in  the  r e le a s e  
o f  a new v a r i e ty  may invo lve compromises. Other t r a i t s  behaved 
independently  and could be s e le c te d  fo r  r e l i a b ly  i f  the e n v iro n ­
ment a s s i s t e d  in  th e  exp ress ion  o f  the  t r a i t s .  A p o s i t iv e  
c o r r e l a t i o n  between b r ix  and f ib e r  was found in  cane which was 
d ry ing  out bu t no t in  m oist c a n e s .
Khaphaga e t  a l .  (46) found t h a t  b r ix  was not c o r re la te d  
w ith  s t a l k  w eigh t.
Antoni (1) found very  l i t t l e  o r  no a s s o c ia t io n s  between 
sucrose  and th e  fo llow ing  c h a r a c t e r i s t i c s :  s t a l k  d iam eter ,
h e ig h t  o f  s t a l k s ,  number o f  s t a l k s ,  and weight o f  s t a l k s .  A 
s tro n g  a s s o c ia t io n  was found between b r ix  and sucrose o f  s in g le  
s to o l s .  S ig n i f i c a n t  d i f f e re n c e s  were found between c ro sse s  fo r  
sucrose  c o n te n t .
Brown (17) ev a lu a ted  s e le c t io n  fo r  h igh b r ix  clones to  see 
i f  t h i s  led to  u n d e s ira b le  f ib e r  le v e ls  in  c lo n es .  A sm all,  
n o n s ig n i f ic a n t  genotypic  c o r r e la t io n  was found between th e se  2 
t r a i t s  a long w ith  a la rg e  s ig n i f i c a n t  p o s i t iv e  environmental
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c o r r e l a t i o n  and a sm all s i g n i f i c a n t  p o s i t iv e  phenotypic 
c o r r e la t io n .  By sampling c lo n a l  p lo t s  i t  was found t h a t  40% 
of the  clones were too h igh  in  f i b e r  to be accepted  com m ercially .
Breaux and Fanguy (14) found no apparen t a s s o c ia t io n  between 
the  degree o f s u s c e p t i b i l i t y  to  mosaic and b r ix .  Luna (54) 
found c o n s is te n t  n e g a tiv e  c o r r e l a t i o n s  between b r ix  and d iam ete r .
James and Falgout (42) found th e  fo llow ing c o r r e l a t io n s  
between f ib e r  and b r ix  in  p la n t  cane seed lin g s  o f  4 c ro s s e s :  
.395**, .516**, .559**, and .651**. They concluded t h a t  
s e le c t io n  fo r  low f ib e r  and high b r ix  would be d i f f i c u l t .  A 
low, s i g n i f i c a n t ,  n e g a t iv e  c o r r e l a t i o n  c o e f f i c i e n t  of -.135** 
was found between d iam eter  and b r ix .
Brown e t  a l .  (18) found c o r r e l a t i o n  c o e f f i c i e n t s  o f
+  4-- .4 9  — .26 and - .2 1  — .11 between y ie ld  o f  cane and sucrose 
con ten t as  p e rcen t  f re sh  weight in  a genotypic c o r r e l a t i o n  and 
a c lo n a l  c o r r e l a t i o n ,  r e s p e c t iv e ly .
Smith and James (70) found c o r r e l a t i o n  c o e f f i c i e n t s  o f 
-.139** and - .0 5 0  between d iam eter o f  s ta lk s  and b r ix  o f  ju i c e  
in  p la n t  cane and f i r s t  s tu b b le ,  r e s p e c t iv e ly .
Legendre (49) s tu d ie d  a s s o c ia t io n s  between y ie ld  o f  sugar 
p e r  ac re  and i t s  components in  Louisiana in  1970. He found th a t  
th e r e  was s ig n i f i c a n t  g e n e t ic  v a r i a t io n  among c lones  f o r  a l l  
t r a i t s  a f f e c t in g  y i e ld  t h a t  he measured, in c lu d in g  sucrose  and 
hydrometer b r ix .  A s tro n g  p o s i t iv e  genotypic c o r r e l a t i o n  was 
found between y ie ld  o f sugar per a c re  and i t s  2 components: y ie ld
o f  cane per ac re  and y ie ld  o f  sugar per ton  o f  cane. No 
a s s o c ia t io n  was found between sucrose percen t and th e  fo llow ing  
t r a i t s :  y ie ld  o f cane per a c r e ,  number o f m i l la b le  s t a l k s  per
a c r e ,  mean weight p e r  s t a l k ,  mean leng th  p e r  s t a l k ,  and mean 
d iam eter per s t a l k .  This in d ic a te d  th a t  any o f  th ese  t r a i t s  
could be combined w ith  high sucrose  w ithout s p e c ia l  c o m p lic a t io n s .
A low p o s i t iv e  a s s o c ia t io n  between sucrose and f ib e r  was found 
which could cause problems i f  th e re  was no s e le c t io n  a g a in s t  
h igh f ib e r  a t  the  same time as s e le c t io n  fo r  h igh su c ro se .
Hogarth (41) in  A u s tra l ia  rep o rted  th e  fo llow ing  s ig n i f i c a n t  
p o s i t iv e  c o r r e la t io n s  between b r ix  and weight p e r  s t a l k ,  a l l  
o f  which had a high s tandard  e r ro r :  geno typ ic ,  .559 — .280;
phenotypic , .487 — .254; and environm ental, - .153 — .100. He 
found th a t  b r ix  could be s e le c te d  on an in d iv id u a l  b a s is  and no t 
on a family b a s i s .
M a r io t t i  (59) in  Argentina found no im portant a s s o c ia t io n s  
between cane y ie ld  and components o f  q u a l i t y  which in d ic a te d  
th a t  no se r io u s  problems would be encountered i n  combining th e se  
t r a i t s .  In 5 p rogen ies  o f seed lin g s  re p la n te d  in  c lo n es  the  
fo llow ing phenotypic and genotypic c o r r e l a t i o n s ,  r e s p e c t iv e ly ,  
between pol and th e  follow ing t r a i t s  were found: cane y ie ld  per
p l o t ,  - .011  and - .1 0 4 ;  number o f  s ta lk s  p e r  p l o t ,  - .0 1 9  and - .0 3 1 ;  
s t a l k  d iam ete r ,  - .031  and .220*; s ta lk  le n g th ,  .034 and .025; 
weight per s t a l k ,  .030 and - .092 ; e a r ly  ge rm ina tion , .159 and .278* 
t i l l e r i n g ,  .005 and .044; e re c tn e s s ,  .015 and .110; and m o is tu re
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in  bagasse ,  -.340** and - .524**.
Cesnik and Vencovsky (21) found th e  fo llow ing c o r r e l a t i o n  
c o e f f i c i e n t s  between o th e r  t r a i t s  and po l:  number o f  s t a lk s
per  s to o l  .448, len g th  .074, d iam eter per  s ta lk  .383, weight 
per s t a l k  .280, weight per  one meter of s td lk  .387, and b r ix  
.655.
MATERIALS AND METHODS
The u n se le c te d  progenies  of 8 b ip a r e n ta 1 c ro sse s  were used 
in  t h i s  s tudy . The c ro sse s  were chosen on the b a s is  o f  known 
d if f e r e n c e s  in  sucrose  co n ten t  o f  the  p a re n ta l  c lo n e s .  The 
paren tage  o f  the  8 c ro sse s  a re  shown in  Table 1.
Table 1. Parentage o f  th e  8 c ro sses  involved  in  the  experiment.
Cross no.___________________________ Parentage
1 CP 52-68 x CP 48-103
2 L 61-67 x CP 62-258
3 CP 61-37 x L 62-96
4 L 60-25 x CP 57-614
5 CP 65-357 x CP 62-258
6 L 60-25 x CP 66-346
7 CP 52-68 x L 65-69
8 CP 65-357 x L 65-69
A ll  t r u e  seed used in  t h i s  s tudy  r e s u l t e d  from c ro sses  made 
a t  th e  U. S. Sugarcane L aboratory , Canal P o in t ,  F lo r id a .
The seed was sen t  to  th e  U. S. Sugarcane L aboratory , Houma, 
L ou is iana , where they  were p lan ted  in  f l a t s  in  greenhouses. 
E s tab lish ed  se e d lin g s  were l a t e r  t ra n sp la n te d  in to  p ea t  pots 
and innocu la ted  fo r  mosaic. Approximately 15 weeks a f t e r  seed ing , 
symptomless se e d lin g s  were t ra n sp la n te d  16 inches  a p a r t ,  as 
" s in g le  s to o l s " ,  in to  6 - foot rows in  th e  f i e l d .  The p la n t  m a te r ia l
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from c ro sse s  1 through 4 was p lan ted  as  s in g le  s to o l s  in  1969 
w hile  the  m a te r ia l  fo r  c ro sses  5 through 8 was p la n te d  in  1971.
The p la n t in g  o f seed and t r a n s p la n t in g  o f  s e e d l in g s  a t  the  Houma 
S ta t io n  was done under the  d i r e c t io n  o f  Dr. R. D. Breaux.
One hundred clones f re e  o f  mosaic and p o ssess in g  a t  l e a s t  4 
s t a lk s  were chosen a t  random from th e  f i r s t  s tu b b le  o f  s in g le  
s to o ls  fo r  each c ro s s .  Four s ta lk s  from each s e le c te d  s in g le  
s to o l  were c u t ,  hand c leaned , bundled and a ss ig n ed  a c lo n a l  
number. Two hand re f ra c to m e te r  b r ix  re a d in g s  were made from 
each bundle . Each read ing  was made from a composite ju ic e  
sample o f  2 s t a l k s .  Ju ic e  from the  m iddle o f  the  fo u r th  o r 
f i f t h  In te rnode  from the base of 2 s t a lk s  was ob ta in ed  w ith  a 
Hawaiian-type punch. Borer-damaged o r o therw ise  d e f e c t iv e  
in te rn o d e s  were avoided. The 4 s t a lk s  o f  each s in g le  s to o l  were 
then  used to  e s t a b l i s h  a 10-foot c lo n a l  p lo t  a t  the  Louisiana 
A g r ic u l tu r a l  Experiment S ta t io n ,  S t.  G a b r ie l  Farm along w ith  6 
r e p l i c a t io n s  o f  each o f the  p a re n ta l  v a r i e t i e s .  Crosses 1 
through 4 were chosen, b rixed  and p la n te d  du ring  th e  week o f 
September 28 through October 2, 1970. C rosses 5 through 8 were 
chosen, b r ixed  and p lan ted  during  the  week o f  September .25 through 
September 28, 1972.
Recommended c u l t u r a l  p ra c t ic e s  in c lu d in g  f e r t i l i z a t i o n ,  weed 
c o n t ro l  and in s e c t i c id e  a p p l ic a t io n s  were followed du r in g  the  
growing seasons.
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From November 16 to  December 2, 1971, in  the  p la n t  cane 
crop o f  c ro sses  1 through 4 samples were c o l le c te d  from each c lo n a l  
p l o t ,  in c lu d in g  the  p a re n ta l  v a r i e t i e s .  An e a r ly  and a l a t e  
h a rv e s t  o f  the  f i r s t  s tu b b le  crop o f  c ro sse s  1 through  4 were 
harvested  from October 16 to October 27 and from November 27 to 
December 12, r e s p e c t iv e ly .  The second s tu b b le  crop o f c ro sse s  
1 through 4 and the  p lan t  cane crop o f  c ro sse s  5 through  8 were 
h a rvested  from October 15 to October 21, 1973 and from November 
12 to November 21, 1973, r e s p e c t iv e ly .  From December 2 through 
December 6, 1974, da ta  was recorded fo r  th e  f i r s t  s tu b b le  crop 
o f  c ro sses  5 through 8.
For each h a rv es t  a 1 0 -s ta lk  sample was hand c u t  from each 
c lo n a l  p l o t ,  hand cleaned of a l l  l e a f  m a te r ia l ,  and bundled and 
tagged with the  a p p ro p r ia te  c lo n a l  number. In  a l l  o f  the  h a rv e s ts  
th e re  were s e v e ra l  p lo ts  o f  each cross  which had an i n s u f f i c i e n t  
number o f s t a lk s  to  be included. The samples which d id  possess  
a minimum of 8 s ta lk s  were moved to  the  la b o ra to ry  a t  th e  S t .  
G abrie l  Farm where the da ta  were c o l l e c t e d .  Data lead ing  to 
mean s t a l k  w eigh t,  hydrometer b r ix ,  su c ro se ,  p u r i t y ,  and percen t 
f ib e r  were ob ta ined  fo r  a l l  h a rv e s ts .  S ta lk  d iam eter  was r e ­
corded fo r  a l l  h a rv e s ts  except the second s tu b b le  o f c ro sse s  1 
through 4 and the  f i r s t  s tu b b le  o f  c ro sse s  5 through  8 . In  
a d d i t io n ,  s t a l k  length  was determined fo r  the  f i r s t  s tu b b le  h a r ­
v e s ts  o f c ro sses  1 through 4 and the p la n t  cane o f  c ro s s e s  5 
through 8. A lso , the  degree of b r i t t l e n e s s  of the  8 p a r e n ta l
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v a r i e t i e s  of c ro sses  1 through 4 and the  progeny o f  c ro ss  4 was 
measured in  the la te  f ^ r s t  s tu b b le  h a rv e s t  in  1972.
For those  h a rv e s ts  when s ta lk  len g th  was determ ined , the  
bundle was u n tie d  and the  leng th  o f  each o f  the  10 s t a l k s  was 
measured. At t h i s  same tim e, the d iam eter o f  5 o f  the  s t a l k s ,  
randomly chosen, was measured w ith  a v e rn ie r  c a l i p e r  a t  ap p ro x i­
m ately  the  middle of the c e n te r  in te rn o d e .  In  a l l  o f  th e  h a r ­
v e s t s ,  the  samples were weighed to  the  n e a re s t  ounce. B r i t t l e ­
ness was determined w ith  th e  use o f  a s t a l k  d e f l e c t i o n  i n s t r u ­
ment used by Fanguy (32). The d e f le c t io n  in  inches  was determ ined 
fo r  a l l  10 s t a l k s .  The 10 s ta lk s  o f  each sample were then  m illed  
in  a 3 - r o l l e r  m i l l  w ith  1,100 lb o f p re s s u re ,  r e s u l t i n g  in  
approxim ately  60% crusher  j u i c e  e x t r a c t io n .  The ju i c e  was 
screened and a subsample taken  fo r  q u a l i ty  a n a ly s i s .  Observed 
b r ix  and tem perature o f  the c rusher  ju ic e  as measured w ith  b r ix  
hydrometers s ta n d a r iz e d  a t  20 C were reco rded . Sucrose percen t 
was analyzed by H orne 's  method. A subsample o f  j u i c e  was c l a r i ­
f ie d  using  dry lead su b ace ta te  and f i l t e r e d  w ith  d i c a l i t e .  Pol 
read ings  were ob ta ined  from th i s  c l a r i f i e d  j u ic e  i n  a 200 mm 
tube in  a model WM6394 Bausch and Lomb P o la r is c o p e .
F iber  percen tages  were determined fo r  each sample by th e  
procedure o u t l in e d  by Henderson e t  a l .  (38). As each sample was 
m illed  the bagasse was bagged and weighed im m ediately . The bags 
were i d e n t i f i e d  as to clone number and th e  weight reco rd ed .  The 
bagasse was d r ie d  to co n s ta n t  weight in  a g a s - f i r e d  d ry e r  a t  about
150 F and the  f in a l  d r ie d  weight recorded . The loss  in  weight
d u rin g  dry ing  was c a lc u la te d  and th i s  m u l t ip l ie d  by the b r ix  to
e s t im a te  the amount o f  so lu b le  s o l id s  remaining in  the bagasse .
I t  was assumed th a t  the  m oistu re  lo s t  con ta ined  the same con­
c e n t r a t io n  o f  so lu b le  s o l id s  as the  c ru sh e r  ju i c e .  The s o l id s  
c a lc u la te d  to  be rem aining in  th e  d r ie d  bagasse was su b trac ted  
from the  weight of the  d r ie d  bagasse . This d i f f e re n c e ,  which was 
an e s tim a te  o f  the weight of f i b e r  in  the  sample, was. d iv ided  
by the  o r ig in a l  weight o f  the sample and m u lt ip l ie d  by 100 to  
g ive  the  f ib e r  p e rc e n t .
The mean re f ra c to m e te r  b r ix  was c a lc u la te d  as an average 
o f  2 read ings  for each o f  the s in g le  s to o l s .  The mean s t a l k  
le n g th ,  mean s t a l k  d iam ete r ,  mean s t a l k  weight and mean s t a l k  
b r i t t l e n e s s  were c a lc u la te d  from the  simple averages of th e  
measured s t a lk s  fo r  each t r a i t .  Corrected  b r ix  values were 
ob ta ined  by adding tem perature  c o r re c t io n s  from Table 21 in  
Cane Sugar Handbook, n in th  e d i t io n ,  by Spencer and Meade (62) 
to  observed b r ix  v a lu e s .  Sucrose percen tages  were determined 
from Schm itz 's  Table (62) with th e  p o l  read ings  and the observed 
b r ix  v a lu e s .  P u r i ty  was c a lc u la te d  by d iv id in g  the sucrose 
p e rcen t  o f  each sample by i t s  b r ix ,  then  m u ltip ly in g  by 100.
The average o f each t r a i t  fo r  a l l  h a rv e s ts  involved was 
determ ined fo r  a l l  c lones  o f the  8 c ro s s e s .  The same was done 
fo r  a l l  r e p l ic a t io n s  o f th e  p a re n ta l  c lo n e s .  Most of the data  
were key punched and a la rge  p o r t io n  o f  the mathematical compu-
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t a t io n s  were ob ta ined  from the  LSU Computer Research Center 
through th e  a id  o f  th e  Experimental S t a t i s t i c s  Department.
An a n a ly s is  o f  v a r ia n c e  was conducted to  determ ine i f  
s i g n i f i c a n t  d i f f e r e n c e s ,  as in d ic a te d  by the F t e s t ,  could be 
determined fo r  the  sucrose  percen tage  among the  p a re n ta l  c lones  
in  in d iv id u a l  h a rv e s ts  and as a mean o f  a l l  h a rv e s ts .  To t e s t  
the  s ig n i f ic a n c e  o f  mean d i f f e re n c e s  among the  sucrose  co n ten ts  
o f  the p a r e n ta l  c lo n e s ,  Tukey's H onestly  S ig n i f ic a n t  D ifference  
(HSD) t e s t  a t  a .05 p r o b a b i l i ty  le v e l  was used. C o e f f ic ie n ts  o f  
v a r i a t io n  were c a lc u la te d  fo r  each o f  the  h a rv e s ts  and fo r  each 
p a re n ta l  c lo n e .
Frequency d i s t r i b u t i o n s  fo r  sucrose  percen tages  were p r e ­
pared to  dem onstra te  th e  r e l a t io n s h ip  between the  performance 
o f the progeny and the performance o f the  2 p a re n ta l  c lones o f 
th a t  c ro ss  fo r  each h a r v e s t .  In  a d d i t io n  the frequency d i s t r i ­
bu tions  fo r  mean su c ro se  percen tage  as an average o f  a l l  h a rv e s ts  
were prepared  fo r  a l l  c ro s s e s .
Phenotypic c o r r e l a t i o n  c o e f f i c i e n t s  were computed between the  
sucrose percen tages  o f  th e  p rogenies  o f  th e  8 c ro sse s  in  the  
d i f f e r e n t  h a r v e s t s .  Furtherm ore, c o r r e l a t i o n  c o e f f i c i e n t s  were 
obta ined  between suc ro se  percen tages  o f  th e  c lones  in  in d iv id u a l  
h a rv es ts  and th e  average sucrose  as a mean o f a l l  h a rv e s ts .  None 
of the p a r e n ta l  v a r i e t i e s  were used in  computing th ese  c o r r e l a t i o n  
c o e f f i c i e n t s .
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An a n a ly s is  o f  v a r ian ce  was conducted w ith  the  F t e s t  to  
o b ta in  an in d ic a t io n  as  to  s ig n i f i c a n t  d i f f e re n c e s  among the  
experim ental and p a r e n ta l  c lones  o f  each c ro ss  as  an average of 
a l l  h a rv e s ts .  The in d iv id u a l  h a rv e s ts  were t r e a te d  as r e p l ic a t io n s  
fo r  each c ro ss  to  remove th e  seaso n a l and m a tu r i ty  v a r i a t io n  o f 
the  d i f f e r e n t  h a r v e s t s .  Tukey’s H onestly  S ig n i f ic a n t  D iffe rence  
(HSD) t e s t  a t  a .05 p r o b a b i l i ty  l e v e l  was used to  determ ine 
s ig n i f ic a n c e  fo r  th e  mean d i f f e r e n c e s  o f  the  experim ental and 
p a re n ta l  c lo n e s .  C o e f f ic ie n ts  o f  v a r i a t io n  were c a lc u la te d  for 
the  8 c ro s s e s .
C o r re la t io n  c o e f f i c i e n t s  fo r  the  8 c ro sse s  were c a lc u la te d  
between th e  re f ra c to m e te r  b r ix  o f  th e  s in g le  s to o l s  and the  
sucrose con ten t o f  th e  c lones  der iv ed  from them in  in d iv id u a l  
h a rv e s ts  and th e  mean sucrose  o f  a l l  h a rv e s ts .  The r  values  were 
computed u s in g  in d iv id u a l  r e f ra c to m e te r  b r ix  read ings  and using 
an average o f  th e  2 re a d in g s .  The frequency d i s t r i b u t i o n s  o f  2 
s e le c te d  p rogen ies  as  an average o f  a l l  h a rv e s ts  fo r  the 8 c ro sses  
were then prepared  in  co n ju n c tio n  w ith  th e  d i s t r i b u t i o n s  o f  sucrose 
o f the  e n t i r e  p rogen ies  o f  the  8 c ro sse s  as an average o f a l l  
h a rv e s ts .  These 2 s e le c te d  p rogen ies  co n s is te d  o f  c lones  r e ­
s u l t in g  from th e  h ig h e s t  30% o f  s in g le  s to o l s  based on mean r e ­
f rac tom ete r  b r ix  and c lones  r e s u l t i n g  from th e  lowest 30% o f  s in g le  
s to o l s  based on mean re f r a c to m e te r  b r ix .
The frequency o f  experim en ta l c lones  which were above des igna ted  
high le v e ls  o f  sucrose  in  the  e n t i r e  progeny and in  s e le c te d  progen ies
based on mean re f ra c to m e te r  b r ix  were determined fo r  each c ross  
based on s e v e ra l  percen tages  o f s e l e c t io n .  Based on the  p a re n ta l  
c lo n e s ,  the le v e ls  o f  high suc ro se  co n ten t  fo r  th e  experim enta l 
clones  which were adopted were 15 .5 , 16 .0 , and 16.5% sucrose .
Four se le c ted  progenies were compared to  the  e n t i r e  progeny. 
Progenies r e s u l t in g  from the  h ig h e s t  50, 40, 30, and 10% of 
s in g le  s to o ls  based on mean re f r a c to m e te r  b r ix  were evalua ted  
fo r  the 8 c ro sses .
C o rre la t io n  c o e f f i c i e n t s  were computed between sucrose  
percen t and the  o th e r  t r a i t s  measured. The r  values  were ob­
ta in e d  using sucrose as an average  o f a l l  h a rv e s ts  along with 
th e  most r e p re s e n ta t iv e  average o f  the  o th e r  t r a i t s .
RESULTS AND DISCUSSIONS
Behavior o f  Sucrose Content in  the  
P aren ts  and the  Progeny o f  Eight 
B ip a re n ta l  Sugarcane Crosses
The c ro sse s  l i s t e d  in  Table 1 were chosen fo r  t h i s  g e n e tic  
study because o f known d if f e re n c e s  in  suc ro se  c o n ten t  among the  
p a re n ta l  v a r i e t i e s .  The v a r i e t i e s  were known to  range from i n t e r ­
m ediate to  very  high in  sucrose c o n te n t .  I t  might be po in ted  
out t h a t  among the  p a ren ts  o f  th e  8 c ro sse s  a r e  a l l  o f  the  
commercially grown v a r i e t i e s  which have been s e le c te d  fo r  o u t ­
s tand ing  t r a i t s  in  Louisiana.
The a c tu a l  sucrose  percen tages  o f  th e  p a r e n ta l  v a r i e t i e s  fo r  
each h a rv e s t  and the  mean o f a l l  h a rv e s ts  f o r  c ro sse s  1 through 
4 a re  shown in  Table 2. The most a c c u ra te  e s t im a te  o f  the  a c tu a l  
sucrose  co n ten t o f  th e  p a ren ts  i s  th e  mean o f  a l l  h a r v e s t s .  The 
sucrose  percen tage  o f the 8 v a r i e t i e s  ranged from 13.24 to  16.16 
and th e re  was a c o e f f i c i e n t  o f v a r i a t io n  o f  only  4% among r e p l i c a ­
t io n s  o f  th e  v a r i e t i e s  in  the  4 h a r v e s t s .  The c o e f f i c i e n t  o f 
v a r i a t io n  was based on the  g en e ra l ized  experim en ta l e r r o r  from 
th e  a n a ly s is  o f  v a r ia n c e .  I t  can be seen th a t  th e  3 h ig h es t  
sucrose  v a r i e t i e s ,  L 61-67, CP 57-614 and L 62-96, were not 
s i g n i f i c a n t l y  d i f f e r e n t ,  but were s i g n i f i c a n t l y  h ig h er  than  the  
o th e r  5 v a r i e t i e s .  The next 2 h ig h e s t  suc ro se  v a r i e t i e s ,  L 60-25 
and CP 62-258, were not s i g n i f i c a n t l y  d i f f e r e n t  bu t only L 60-25 
was s i g n i f i c a n t l y  h ig h er  than the  3 rem aining v a r i e t i e s .
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Table 2. Mean sucrose for the 8 parental clones of crosses 1 through 4 in each of the 4 harvests and
as an average of all harvests conducted in 1971, 1972, and 1973.
Cross P a re n ta l   7. Sucrose
clones 1971 E arly  1972 Late 1972 1973 Mean
CP 52-68 13.61 b l 13.36 be 14.14 e 11.80 b 13.29 cd
CP 48-103 13.81 b 13.01 c 15.37 cd 12.12 b 13,57 cd
L 61-67 15.62 ab 16.28 a 17.20 a 15.53 a 16.16 a
CP 62-258 13.69 b 15.02 ab 15.50 be 12.70 b 14.23 be
CP 61-37 13.66 b 13.28 be 14.39 de 11.63 b 13.24 d
L 62-96 16.69 a 15.10 ab 16.50 ab 14.79 a 15.69 a
L 60-25 13.79 b 15.02 ab 15.06 cde 14.60 a 14.68 b
CP 57-614 16.34 a 15.59 a 16.44 ab 15.52 a 16.05 a
h s d .05 = 2.25 1.90 1.04 1.45 0.97
C.V. 9% 8 V 4% 77. 47.
^Means w i th in  each column which a re  followed by th e  same l e t t e r  a re  not s i g n i f i c a n t l y  d i f f e r e n t  a t  th e  5% 
p r o b a b i l i ty  l e v e l  accord ing  to  th e  Honestly  S ig n i f ic a n t  D ifference  t e s t .
u >
\D
40
CP 62-258 was not s ig n i f i c a n t ly  d i f f e r e n t  from CP 48-103 and 
CP 52-68. These l a s t  2 v a r i e t i e s ,  CP 48-103 and CP 52-68, were 
not s ig n i f i c a n t l y  d i f f e r e n t  from CP 61-37.
The sucrose  con ten t of the 8 v a r i e t i e s  in  any one year  i s  
s im i la r  in  ranking  to  th a t  o f  th e  sucrose  as  a mean o f  a l l  
h a rv e s ts  but s t a t i s t i c a l l y  th e re  a re  some d i f f e r e n c e s .  As expected , 
environment had an e f f e c t  on the rank ing  o f th e  v a r i e t i e s .  On 
September 16, 1971, Hurricane Edith  caused damage to  th e  p lo t s  o f  
c ro sses  1 through 4 . This e a r ly  lodging may have had some e f f e c t  
on the  r e l a t i v e  sucrose conten t o f  th e  p la n t  cane c ro p . The 
sucrose  percen tages  o f th e  8 v a r i e t i e s  ranged from 13.61 to  
16.69 and th e re  was a c o e f f ic ie n t  o f  v a r i a t i o n  o f  9% i n  t h i s  
h a rv e s t .  Three v a r i e t i e s ,  L 60-25, CP 62-258, and L 61-67, were 
somewhat lower than expected in  sucrose  and were not s ig n i f i c a n t l y  
d i f f e r e n t  from CP 48-103, CP 61-37, and CP 52-68. In  t h i s  h a rv e s t  
only L 62-96 and CP 57-614 were s i g n i f i c a n t l y  h ig h e r  than  the  
remaining 6 v a r i e t i e s .  In  g en era l ,  the  su c ro se  l e v e l  fo r  t h i s  
h a rv e s t  was s im i la r  to  the  mean sucrose  le v e l  as an average o f 
a l l  4 h a rv e s ts .
In  th e  e a r ly  h a rv e s t  of the  f i r s t  s tu b b le  crop  in  1972, the  
sucrose  percen tages  ranged from 13.01 to  16.28 and th e re  was a 
c o e f f i c i e n t  o f  v a r i a t io n  o f  8%. The h ig h e s t  5 v a r i e t i e s  were 
not s i g n i f i c a n t l y  d i f f e r e n t  in  sucrose  c o n te n t  a l though  L 61-67 
and CP 57-614 were s ig n i f i c a n t ly  h ig h e r  than  CP 52-68, CP 61-37,
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and CP 48-103. L 62-96, L 60-25, and CP 62-258 were s i g n i f i c a n t l y  
h ig h e r  than only  CP 48-103. The 3 lowest sucrose  v a r i e t i e s ,
CP 52-68, CP 61-37, and CP 48-103, were not s i g n i f i c a n t l y  d i f f e r e n t .  
In  t h i s  e a r ly  h a r v e s t ,  CP 48-103 was lower than i t s  normal rank ing  
perhaps because of i t s  medium m a tu r i ty ,  b u t ,  a g a in ,  in  g e n e ra l  th e  
su c ro se  le v e l  was s im i la r  to  th a t  o f  the  average o f a l l  h a r v e s t s .
The l a t e  f i r s t  s tu b b le  h a rv e s t  had a sucrose  range o f  14.14 
to  17.20% with a c o e f f i c i e n t  o f  v a r ia t io n  o f 4%. The 3 h ig h e s t  
su c ro se  v a r i e t i e s ,  L 61-67, CP 57-614, and L 62-96, were n o t  
s ig n i f i c a n t l y  d i f f e r e n t  bu t  were s ig n i f i c a n t ly  h ig h er  than  a l l  
o th e r  v a r i e t i e s  except fo r  CP 62-258. L 62-96, CP 57-614, and 
CP 62-258 were not s i g n i f i c a n t l y  d i f f e r e n t  but were s i g n i f i c a n t l y  
h ig h e r  than  CP 52-68 and CP 61-37. CP 48-103 was s i g n i f i c a n t l y  
h ig h e r  than  only  CP 52-68 w hile  none of th e  remaining v a r i e t i e s  
were s ig n i f i c a n t ly  d i f f e r e n t .  For t h i s  l a t e  h a r v e s t ,  th e  su c ro se  
co n ten t  o f  most o f  the  p a re n ts  increased  so th a t  they were 
s u b s t a n t i a l l y  h ig h er  than the  mean sucrose  le v e ls  as an  average 
o f  a l l  h a r v e s t s .
I t  i s  ev ident from th e  d a ta  t h a t  fo r  most o f  th e  p a r e n ta l  
v a r i e t i e s  th e re  was a s u b s t a n t i a l  in c re a se  in sucrose  pe rcen t 
from an e a r ly  d a te  o f  h a rv es t  to  a l a t e  d a te  o f  h a rv e s t  in  1972.
I t  might be po in ted  o u t ,  however, th a t  t h i s  in c re a se  was n e a r ly  
th e  same fo r  th e  v a r i e t i e s  r e g a rd le s s  o f  o r ig i n a l  sucrose  le v e ls  
i n  th e  e a r ly  d a te  o f  t e s t i n g .  This would in d ic a te  t h a t  a l though  
in te rm e d ia te  sucrose  v a r i e t i e s  in c rease  in  sucrose l e v e l  by the
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l a t e  d a te  of h a r v e s t ,  most h igh  sucrose  v a r i e t i e s  in c re a se  
a c c o rd in g ly  and approach an even h ig h er  sucrose  l e v e l  by the  l a t e  
d a te  o f  h a r v e s t .  The only v a r ie ty  which d id  not in c re a se  a t  t h i s  
same r a t e  was L 60-25. I t s  apparent lack o f  sucrose  accum ulation  
suggest t h a t  th e re  may be some c lones  which do not in c re a se  in  
sucrose  a t  the  same r a t e  as the  o th e r  p a r e n ta l  c lones  l i s t e d .
In  th e  second s tu b b le  crop in  1973 the  range in  su c ro se  was 
from 11.63 to  15.53% and th e re  was a c o e f f i c i e n t  o f  v a r i a t i o n  o f  
7%. The 4 h ig h e s t  sucrose  v a r i e t i e s  were not s i g n i f i c a n t l y  
d i f f e r e n t  but were s ig n i f i c a n t l y  h ig h er  than  th e  4 lowest sucrose  
v a r i e t i e s .  This second group o f  v a r i e t i e s  were not s i g n i f i c a n t l y  
d i f f e r e n t  e i t h e r .  For t h i s  h a rv es t  th e  sucrose  co n ten t  o f  th e  8 
p a re n ts  was lower than the  mean o f  a l l  h a r v e s t s .
The rank ing  o f  th e  v a r i e t i e s  i n  any one h a rv e s t  was very  
s im i la r  to  th e  ranking  o f  the  p a re n ts  in  th e  a n a ly s is  o f  the  
su c ro se  as  a mean o f  a l l  h a rv e s ts .
I t  i s  shown th a t  as an average o f  a l l  h a rv e s ts  th e re  were 
s i g n i f i c a n t  d i f f e re n c e s  among th e  p a re n ts  fo r  3 o f  th e  4 c ro sse s  
in  sucrose  c o n te n t .
The su c ro se  percen tages  o f the  p a re n ts  o f  c ro sse s  5 through 
8 in  p la n t  cane and f i r s t  s tu b b le  and the  mean o f  th e se  2 crops  
a r e  shown in  Table 3. The mean sucrose  d a ta  ranged from 13.35 
to  16.86% w ith  a c o e f f i c i e n t  o f  v a r i a t io n  o f  only  4%.
The 2 s e t s  o f p lo t s  o f the h ig h e s t  suc ro se  p a re n t ,  CP 65-357, 
were no t s i g n i f i c a n t l y  d i f f e r e n t  but were s i g n i f i c a n t l y  h ig h er
Table 3. Mean sucrose for the 8 parental clones of crosses 5 through 8 in each of the 2 harvests and
as an average of both harvests in 1973 and 1974.
Cross
no.
P a re n ta l
clones
% Sucrose
1973 1974 Mean
CP 65-357 14.32 a b 1 18.24 a 16.28 ab
CP 62-258 13.14 be 16.92 b 15.03 cd
£ L 60-25 13.56 be 17.20 ab 15.38 be
CP 66-346 12.14 cd 16.32 be 14.23 de
7 CP 52-63 11.44 d 15.26 c 13.35 e/ L 65-69 11.54 d 16.27 be 13.90 e
8 CP 65-357 15.49 a 18.24 a 16.86 aL 65-69 13.30 be 16.63 b 14.96 cd
HSD.os - 1.47 1.12 0.97
C.V. 7% 4% 4%
^Means w i th in  each column which a r e  followed by th e  same l e t t e r  a r e  no t s i g n i f i c a n t l y  d i f f e r e n t  a t  the  5% 
p r o b a b i l i ty  l e v e l  accord ing  to  th e  Honestly S ig n if ic a n t  D ifference  t e s t .
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than a l l  o f  th e  o th e r  v a r i e t i e 8  except fo r  L 60-25. L 60-25 
was s i g n i f i c a n t l y  h ig h er  than the  3 lowest sucrose v a r i e t i e s ,
CP 66-346, L 65-69, and CP 52-68. The 2 s e t s  o f  p lo t s  o f  L 65-69 
were s ig n i f i c a n t l y  d i f f e r e n t  a l though  the  h ig h er  o f  th e se  2 was 
s i g n i f i c a n t l y  g r e a te r  than  only  CP 52-68. CP 66-346, CP 52-68, 
and th e  lowest o f  the  2 s e t s  o f  p lo t s  o f L 65-69 were not s i g n i ­
f i c a n t ly  d i f f e r e n t .
The p la n t  cane crop in  1973 was very  much l ik e  the  mean 
suc ro se  ra n k in g .  The range in  sucrose  was from 11.44 to  15.49%, 
and th e r e  was a c o e f f i c i e n t  o f  v a r i a t io n  o f  7%. Again, th e  2 s e t s  
o f  p lo t s  o f  CP 65-357 were not s i g n i f i c a n t l y  d i f f e r e n t  w hile  the  
2 s e t s  o f  p l o t s  o f  L 65-69 were s i g n i f i c a n t l y  d i f f e r e n t .  CP 65-357 
was s i g n i f i c a n t l y  h ig h er  than  CP 66-346, CP 52-68, and th e  lowest 
s e t  o f  p lo t s  o f  L 65-69. L 60-25, L 65-69, and CP 62-258 were no t 
s i g n i f i c a n t l y  d i f f e r e n t  bu t were s i g n i f i c a n t l y  h igher  than  CP 52-68. 
CP 66-346 and CP 52-68 along w ith  1 r e p l i c a t io n  o f  L 65-69 were 
not s i g n i f i c a n t l y  d i f f e r e n t .  For t h i s  h a r v e s t ,  the  sucrose  values  
were lower than  th e  mean sucrose  va lu es  o f  both  h a rv e s ts .
The f i r s t  s tu b b le  crop in  1974 produced high sucrose  le v e ls  
fo r  a l l  v a r i e t i e s  w ith  a range from 15.26 to  18.24% and a c o e f f i ­
c ie n t  o f  v a r i a t io n  o f  only 4%. On September 8, 1974, H urricane 
Carmen caused some damage to  the  p lo t s  o f  c ro sses  5 through 8.
The 2 s e t s  o f  p lo t s  o f  CP 65-357 were not d i f f e r e n t  bu t they  were 
s i g n i f i c a n t l y  h ig h er  than  a l l  v a r i e t i e s  except L 60-25. L 60-25,
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CP 62-258, and the  h ig h e s t  s e t  o f  p lo t s  o f  L 65-69 were s i g n i f i ­
c a n t ly  h ig h er  than  only CP 52-68. In t h i s  h a rv e s t  th e  2 s e t s  
o f  p lo t s  o f  L 65-69 were not s ig n i f i c a n t l y  d i f f e r e n t .  The 3 
lowest sucrose  v a r i e t i e s ,  CP 66-346 and CP 52-68, a long  w ith  
the  lowest s e t  o f  p lo t s  o f  L 65-69 were not s i g n i f i c a n t l y  d i f f e r e n t .
For t h i s  s e t  o f  c ro s s e s ,  th e re  was n e a r ly  th e  same rank ing  
o f  v a r i e t i e s  fo r  bo th  h a rv e s ts  as fo r  th e  mean o f  th e  2 h a r v e s t s .
As fo r  c ro s s e s  1 through 4, th e  expected d i f f e r e n c e s  in  sucrose  
c o n ten t  among th e  p a re n ta l  v a r i e t i e s  was s t a t i s t i c a l l y  e v id e n t .
I t  has been po in ted  ou t t h a t  th e  in h e r i ta n c e  o f  j u i c e  q u a l i t y  
i s  q u a n t i t a t i v e  in  n a tu re  (73, 74, 79) and t h i s  experiment i s  
f u r th e r  evidence to  s u b s t a n t i a t e  t h i s .  There was some v a r i a t i o n  
in  sucrose  among th e  6 r e p l i c a t io n s  o f  each p a re n t  in  a l l  h a rv e s ts  
and even as  a mean o f  a l l  h a rv e s ts .  The c o e f f i c i e n t s  o f  v a r i a t i o n  
among the  r e p l i c a t i o n s  o f  in d iv id u a l  v a r i e t i e s  fo r  th e  h a rv e s ts  
ranged from a low o f  1% to  a high o f  16%. D esp ite  s i g n i f i c a n t  
d i f f e r e n c e s  among v a r i e t i e s ,  the  p a r e n ta l  c lo n es  could no t be 
placed in  q u a l i t a t i v e  c la s s e s  on the  b a s is  o f  the  q u a n t i t a t i v e  
d a t a .
Likewise th e  progeny o f  a l l  8 c ro sses  could n o t  be c l a s s i f i e d  
in  a q u a l i t a t i v e  manner bu t had to  be placed in  a la rg e  number o f 
c la s s e s  having on ly  sm all d i f f e r e n c e s  between th e  c l a s s e s .
Frequency d i s t r i b u t i o n s  fo r  th e  p a re n ts  and progeny o f  each 
c ro ss  in  each h a rv e s t  as w e ll  as  fo r  the  mean o f  a l l  h a rv e s ts  a r e
p resen ted  in  Tables 4 through 19. Sucrose percen tage  c la s s e s  
ranged from 6.01 - 7.00 to  19.01 - 20.00 w ith  each c la s s  
r e p re s e n t in g  a range o f 1.0% sucrose . In  th e  t a b l e s ,  c la s s  
c e n te r s  a re  used to r e p re s e n t  each phenotypic c l a s s .  For the  
exper im en ta l  c lones  o f  each c ro s s ,  both the a c tu a l  number o f  
c lo n es  in  the  progeny as  w ell  as the percen tage  o f  c lo n es  in  
each progeny a re  l i s t e d  as they occur in  each sucrose  p e rcen tag e  
c l a s s .  Data fo r  the  p a re n ta l  v a r i e t i e s  re p re sen t  the  number o f  
r e p l i c a t io n s  o f th a t  p a ren t  which occurred w ith in  any c l a s s .
CP 52-68 x CP 48-103 .
In  Table 4 a re  p resen ted  the  frequency d i s t r i b u t i o n s  fo r  th e  
exper im en ta l  c lones  and p a re n ta l  c lones  o f c ro ss  1 (CP 52-68 x 
CP 48-103) fo r  each o f  th e  h a rv e s ts  conducted du ring  th e  3 -year  
p e r io d .
The agreement in  sucrose  percentages fo r  the experim en ta l
c lo n es  o f  c ro ss  1 between h a rv e s ts  was determined by c a l c u l a t i n g
c o r r e l a t i o n  c o e f f i c i e n t s .  The r  va lues  ob ta ined  between su c ro se
p ercen t  in  each o f the  h a rv e s ts  were as fo llow s:
1971 h a rv e s t  and e a r ly  1972 h a rv es t  = .63 
1971 h a rv e s t  and l a t e  1972 h a rv es t  ■ .68 
1971 h a rv e s t  and 1973 h a rv e s t  = .47 
E a rly  1972 h a rv e s t  and l a t e  1972 h a rv es t  = .73 
E a r ly  1972 h a rv e s t  and 1973 h a rv e s t  = .62 
Late  1972 h a rv e s t  and 1973 h a rv e s t  ■ .63
A l l  o f  th e  c o r r e l a t i o n  c o e f f i c i e n t s  were p o s i t i v e ,  h ig h ly  s i g n i f i ­
c a n t ,  and in d ic a te  a m oderately  s trong  a s s o c ia t io n .  This means t h a t  
exper im en ta l  c lones  o f  c ro ss  1 t h a t  were high in  sucrose  c o n te n t
Table 4. Frequency d i s t r i b u t i o n s  fo r  sucrose  percen t fo r  th e  p a re n ts ,  CP 52-68 and CP 48-103, and the  
experim enta l c lones  from c ro ss  1 i n  th e  4 h a rv e s ts  conducted du ring  1971, 1972, and 1973.
P o p u la tio n
Number o f clones and p e rcen t  o f  th e progeny in  each sucrose  c la s s
T o ta l Mean7.50 8 .50 9.50 10.50 11.50 12.50 13.50 14.50 15.50 16.50 17.50
P la n t  cane, 1971
CP 52-68 1 3 2 6 13.61
CP 48-103 1 2 3 6 13.81
Progeny (No.) 1 5 7 10 19 22 20 11 3 98 13.20
Progeny ( % ) 1 5 7 10 19 22 20 11 3
E arly  f i r s t  s tu b b le ,  1972
CP 52-68 2 2 2 6 13.36
CP 48-103 4 1 1 6 13.01
Progeny (No.) 1 6 6 19 30 16 10 5 2 95 12.56
Progeny ( % ) 1 6 6 20 32 17 11 5 2
Late f i r s t  s tu b b le ,  1972
CP 52-68 1 2 1 2 6 14.14
CP 48-103 1 4 1 6 15.37
Progeny (No.) 2 9 11 24 24 19 . 5 2 96 14.05
Progeny ( % ) 2 9 11 25 25 20 5 2
Second s tu b b le ,  1973
CP 52-68 1 2 2 5 11.80
CP 48-103 1 1 2 1 5 12.12
Progeny (No.) 5 10 12 22 26 12 3 3 2 95 11.88
Progeny ( % ) 5 11 13 23 27 13 3 3 2
-P-
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in  one h a rv e s t  tended to  be high in  sucrose  in  ano ther  h a rv e s t ,  
while those  c lo n es  low in  sucrose  in  one h a rv e s t  tended to  be low 
in  sucrose  in  an o th e r  h a r v e s t .  The s t ro n g e s t  o f  th ese  a s s o c ia t io n s ,  
as would be expec ted , was between sucrose  percen t o f  experim ental 
c lones  in  h a rv e s ts  o f  the  same y e a r ,  1972. These r  va lues  in d ic a te  
th a t  s e le c t io n  in  u n re p l ic a te d  c lo n a l  p lo t s  on the b a s i s  o f  sucrose  
would be m oderately  e f f e c t i v e .  I t  can a l s o  be seen th a t  the r e l a ­
t io n sh ip  o f  th e  progeny to  i t s  p a re n ts  in  any in d iv id u a l  h a rv es t  
i s  not s u b s t a n t i a l l y  d i f f e r e n t .  T h e re fo re ,  because o f  th e  
moderately c lo se  rank ing  o f the c lones  In  each h a rv es t  and the 
same r e la t io n s h ip  o f  the  progeny to  the  p a re n ts  in  the  h a rv e s ts ,  
the  mean sucrose  as an average o f  a l l  h a rv e s ts  was c a lc u la te d  fo r  
the  p a r e n ta l  and experim en ta l c lones  o f  t h i s  c ro ss .  I t  i s  f e l t  
th a t  the  mean sucrose  percen tages  can be used as ac c u ra te  
measures o f  th e  t r u e  sucrose  p o t e n t i a l  o f  th e  clones  in  determ ining  
the in h e r i ta n c e  o f  sucrose  c o n te n t .
The frequency d i s t r i b u t i o n s  o f  the  p a re n ts  and experim ental 
clones fo r  c ro s s  1 as  averages o f  a l l  h a rv e s ts  a re  shown in  Table 
5. The range in  su c ro se  fo r  the  r e p l i c a t io n s  o f  CP 52-68 was 12.48 
to  13.84% w hile  the  range fo r  CP 48-103 was 13.31 to  14.14%. The 
range o f  the 2 p a re n ts  overlapped and th e  r e s u l t  was t h a t  the 
d i f f e re n c e  between th e  p a re n ts  was not s ig n i f i c a n t  (Table 2 ).
The average o f  th e  2 p a ren t  means was 13.43%.
Table 5. Frequency distributions for sucrose percent for the parents, CP 52-68 and CP 48-103, and the
experimental clones from cross 1 as an average of all harvests conducted in 1971, 1972, and
1973.
P o pu la tion
Number o f  c lones  in  each sucrose  c la s s
T o ta l Mean9.50 10.50 11.50 12.50 13.50 14.50 15.50
CP 52-68 2 3 5 13.29
CP 48-103 4 1 5 13.57
Progeny 2 6 12 32 18 10 8 88 12.90
-P*
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The range among th e  sucrose  means o f  the  88 c lones  as an 
average of the  4 h a rv e s ts  was from 9.41 to  15.92%. There was 
a la rg e  number o f c la s s e s  and the  c lones  were con tin u o u sly  
d i s t r i b u t e d ,  ty p ic a l  o f  q u a n t i t a t i v e  t r a i t s .  However, th e re  
were some fa c to rs  about t h i s  d i s t r i b u t i o n  which caused i t  to  be 
somewhat d i f f e r e n t  from a norm ally  d i s t r i b u t e d  q u a n t i t a t i v e  
c h a ra c te r .  The c l a s s  which con ta ined  th e  most experim en ta l 
c lones  had a c la s s  c e n te r  o f  12.5% su c ro se ,  w ith  32 c lo n e s ,  o r  
36% o f  the  progeny. The a r i th m e t ic  mean o f  th e  progeny was 
12.90%, which was lower than  e i t h e r  p a re n t  as w e ll  as th e  
average of the  2 p a ren t  means by .53% su c ro se .  There were 60 
c lo n e s ,  or 68% o f  the  progeny, which f e l l  below th e  average o f 
th e  2 . p a ren ts  w hile  only 28 clones*  o r  32% o f  th e  progeny-,, 
were above t h i s  v a lu e .  Thus, th e r e  was a marked tendency fo r  
more clones to have sucrose  p e rcen tag es  below the  average of 
the  p a ren ts  than above th e  p a r e n ta l  average .
There were 28 c lo n e s ,  o r  32% o f  th e  progeny, which were 
o u ts id e  the range o f  th e  p a r e n ta l  c lo n e s .  Of th e s e ,  only  8 
c lo n e s ,  or 9% of th e  progeny, were above the  range o f  th e  
h igher  sucrose p a re n t ,  CP 48-103, w hile  th e re  were 20 c lo n e s ,  or 
23% o f  the progeny, which were below th e  range o f  CP 52-68. 
Approximately 1/3 o f  the  progeny o ccu rred  in  c l a s s e s  o u ts id e  
th e  range o f  e i t h e r  p a r e n t .  These t r a i t s  make th e  progeny 
a ty p ic a l  o f  a q u a n t i t a t i v e  c h a r a c te r .
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An a n a ly s is  o f  v a r ian ce  was conducted among th e  88 progeny 
and 2 p a ren ts  o f c ro ss  1, u s ing  th e  4 h a rv e s ts  as r e p l i c a t i o n s .
The a n a ly s is  o f  v a r ian ce  showed h ig h ly  s ig n i f i c a n t  d i f f e r e n c e s  
between both the  clones component and the  h a rv e s ts  component.
The h ig h ly  s ig n i f i c a n t  F va lue  fo r  th e  h a rv e s ts  component along 
w ith  the  8% c o e f f i c i e n t  o f  v a r i a t i o n ,  based on th e  g e n e ra l ized  
experim enta l e r r o r ,  in d ic a te d  th a t  environment o r  seaso n a l  e f f e c t  
had a s tro n g  in f lu en c e  on the  sucrose  p e rc e n t .
The h ig h ly  s ig n i f i c a n t  F va lue  fo r  th e  c lones  component 
in d ic a te s  g en e tic  d i f f e re n c e s  among clones  as  an average o f  a l l  
4 h a rv e s ts .  Using the  Honestly S ig n i f ic a n t  D iffe rence  (HSD) t e s t ,  
i t  was determined th a t  15 c lo n e s ,  o r  17% o f  the  progeny, were 
s ig n i f i c a n t l y  h ig h er  in  sucrose  th an  the  mean o f  CP 48-103.
However, none o f  th ese  c lones  were as h igh  in  sucrose  as L 61-67, 
which i s  considered  as a very  high sucrose  c lo n e .  There were 42 
c lo n e s ,  or 48% o f  th e  progeny, which were s i g n i f i c a n t l y  lower 
than  th e  mean o f  CP 52-68.
I t  i s  apparen t th a t  th e re  were s e v e ra l  c lones  among th e  
sm all progeny which were h ig h er  in  sucrose  p e rcen t  than  the  p a re n ts  
o f  t h i s  c ross  and an even la rg e r  number o f  c lones  which were 
lower in  sucrose  than  the  p a r e n ta l  v a r i e t i e s .  This means th a t  
e f f e c t i v e  s e le c t io n  fo r  high sucrose  p e rcen t  would have to  be 
p ra c t ic e d  in  o rd e r  to  o b ta in  c lones  from the  c ro ss  t h a t  exceed 
CP 48-103 in  sucrose  co n ten t and to  e l im in a te  a t  an e a r ly  s tag e  
the  clones th a t  a re  only mediocre o r  low in  su c ro se .
52
The m oderately high c o r r e l a t i o n  c o e f f i c i e n t s  o f  .6 to  .7 
between the same clones  In  d i f f e r e n t  h a rv e s ts  which were p r e ­
sen ted  e a r l i e r  suggest th a t  s e le c t io n  fo r  h igh  suc ro se  co n ten t 
based on a s in g le  h a rv e s t  in  sm all c lo n a l  p lo t s  would <bte^  
m oderately  bu t not com pletely  e f f e c t i v e .  However, i t  should be 
po in ted  out th a t  no c lones  w ith  e x cep tio n a l ly ,  h igh  sucrose  
c o n te n t ,  comparable to  L 61-67, occurred  among th e  88 seg re g a te s  
o f  th e  CP 52-68 x CP 48-103 c r o s s .  These r e s u l t s  suggest th a t  
t h i s  type o f  c ross  should not be regarded  as  a p o t e n t i a l  source 
o f  e x c e p t io n a l ly  h igh  sucrose  c lones  in  a b reed ing  program. On 
th e  o th e r  hand, i t  i s  s ig n i f i c a n t  t h a t  approx im ate ly  10% o f  
the  progeny were d i s t i n c t l y  h igher  than  CP 48-103 and w ith in  
th e  range o f  L 62-96. This c o n s t i t u t e s  an unexpected ly  high 
frequency o f  seg reg a te s  in  the  c ro s s  t h a t  would be considered  as 
p o ssess in g  s u p e r io r  sucrose  p e rcen tag es .
In  o rder  to  determ ine more a c c u ra te ly  th e  e f f e c t iv e n e s s  o f 
s e le c t io n  fo r  h igh sucrose  in  a b reed ing  program, th e  h e r i t a b i l i t y  
o f  t h i s  t r a i t ,  o r  th e  percen tage  o f  th e  t o t a l  v a r i a t i o n  among the  
experim ental c lones  t h a t  i s  g e n e t ic  in  n a tu r e ,  would be o f extreme 
im portance. C o r re la t io n  c o e f f i c i e n t s  between su c ro se  co n ten t of 
th e  88 c lones  in  the  in d iv id u a l  h a rv e s ts  and th e  mean sucrose  o f  
a l l  h a rv e s ts  provide some in d ic a t io n  o f  th e  h e r i t a b i l i t y  fo r  
su c ro se .  The r  va lu es  ob ta ined  between mean sucrose  and th a t  in  
each o f  the  h a rv e s ts  were as fo llow s:
f o r  th e  1971 h a rv e s t  =* .81 
f o r  th e  e a r ly  h a rv e s t  i n  1972 ■ .88 
f o r  th e  l a t e  h a rv e s t  in  1972 ■ .84 
f o r  th e  1973 h a rv e s t  «* .79
A l l  o f  th e  c o e f f i c i e n t s  were p o s i t iv e ,  h ig h ly  s i g n i f i c a n t  and 
in d ic a te d  a s tro n g  a s s o c ia t io n .  These r e s u l t s  mean t h a t  a c lo n e  
high in  sucrose  in  any one h a rv e s t  tended to be h igh  i n  su c ro se  
as  an average o f  the  4 h a rv e s ts .
That th e  experim enta l c lones  in  th e  progeny which proved to  
have high sucrose  as an average o f a l l  h a rv e s ts  could have been 
s e le c te d  very e f f e c t i v e l y  from th e  sucrose  d a ta  o f  a s in g le  
h a rv e s t  can be shown by u s in g  th e  1971 h a rv e s t  r e s u l t s .  I f  
s e l e c t io n  had been p ra c t ic e d  from the  1971 d a ta  a lone  and a l l  
c lo n es  kept which were h ig h e r  in  sucrose  p e rcen t  than  CP 48-103, 
th e  h ig h e r  p a re n t  o f  th e  c r o s s ,  a t o t a l  o f  41 c lo n e s ,  o r  a p p ro x i ­
m ately  50% o f  th e  progeny, would have been kep^. These 41
_s
s e le c te d  c lones  would have included a l l  o f  th e  15 which proved 
to  be s ig n i f i c a n t l y  h ig h e r  than  CP 48-103 as an average o f  a l l  
h a r v e s t s .
Furtherm ore, in  1972 th e re  would have been e s s e n t i a l l y  no 
d i f f e r e n c e  in  th e  e f f e c t iv e n e s s  o f  s e le c t io n  based on a s in g le  
h a rv e s t  as  a r e s u l t  o f  th e  e a r ly  o r l a t e  d a te s  o f  h a r v e s t .  I f  
s e l e c t io n  had been p ra c t ic e d  from the r e s u l t s  o f  th e  e a r l y  d a te  
o f  h a rv e s t  i n  1972 o f  a l l  c lo n es  which exceeded CP 48-103 in  
sucrose  p e rc e n t ,  13 o f  th e  15 clones  which proved as  an average  
o f  a l l  h a rv e s ts  to  be h ig h e r  than CP 48-103 would have been k e p t .
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S im i la r ly ,  i f  s e le c t io n  had been based on the  r e s u l t s  o f  th e  l a t e
h a rv e s t  d a te  in  1972, 12 o f  th ese  15 high sucrose  c lo n es  would have
been r e t a in e d .
L 61-67 x CP 62-258.
In  Table 6 a re  p resen ted  th e  frequency d i s t r i b u t i o n s  f o r  th e
exper im en ta l  c lones  and p a r e n ta l  c lones o f  c ro ss  2 (L 61-67 x CP
62-258) fo r  each o f  the h a rv e s ts  conducted during  th e  3 "year p e r io d .
C o r r e la t io n  c o e f f i c i e n t s  were c a l c u la te !  in  o rd e r  to
determ ine th e  agreement in  sucrose  percen tages  between h a rv e s ts
f o r  th e  experim en ta l c lones  o f  c ross  2. The r  va lues  o b ta in ed
fo r  suc ro se  pe rcen t between each o f the h a rv e s ts  were as  fo llow s:
1971 h a rv e s t  and e a r ly  1972 h a rv es t  = .49 
1971 h a rv e s t  and l a t e  1972 h a rv e s t  *= .42
1971 h a rv e s t  and 1973 h a rv e s t  ■ .37 
E a rly  1972 h a rv e s t  and l a t e  1972 h a rv e s t  = .66 
E a r ly  1972 h a rv e s t  and 1973 h a rv e s t  = .62 
Late  1972 h a rv e s t  and 1973 h a rv e s t  = .52
A l l  o f  th e  c o r r e l a t i o n  c o e f f i c i e n t s  a re  p o s i t i v e ,  h ig h ly  s i g n i f i ­
c a n t ,  and in d ic a te  a moderate to m oderately  s tro n g  a s s o c ia t io n .
This means th a t  c lones  o f  c ro ss  2 high in  sucrose  co n ten t in  one 
h a rv e s t  tended to  be high in  sucrose  in  ano ther  h a r v e s t ,  w h ile  
th o se  c lo n es  low in  sucrose  in  one h a rv e s t  tended to  be low in  
su c ro se  in  an o th e r  h a rv e s t .  In  c ross  2, as  in  c ro ss  1, th e  
s t r o n g e s t  a s s o c ia t io n  was between sucrose  percen t o f  th e  c lones  
in  th e  e a r ly  and l a t e  h a rv e s t  i n  1972.
These va lu es  in d ic a te  th a t  s e le c t io n  fo r  h igh sucrose  c lo n es  
on th e  b a s is  o f  u n re p l ic a te d  sucrose  an a ly ses  would be , as  was
Table 6. Frequency distributions for sucrose percent for the parents, L 61-67 and CP 62-258, and the
experimental clones from cross 2 in the 4 harvests conducted during 1971, 1972, and 1973.
___________Number o f  c lones  and p e rcen t  o f  th e  proeenv in  each sucrose  c l a s s _________
P o p u la tio n  6 .50 7.50 8.50 9.50 10.50 11.50 12.50 13.50 14.50 15.50 16.50 17.50 18.50 T o ta l Mean
P la n t  cane, 1971
L 61-67 1 1 2 1 1 6 15.62
CP 62-258 1 2 1 2 6 13.69
Progeny (No.) 2 1 4 6 11 16 20 25 9 4 98 14.15
Progeny ( % ) 2 1 4 6 11 16 20 26 9 4
Early f i r s t s tu b b le , 1972
L 61-67 1 3 1 1 6 16.28
CP 62-258 1 3 1 1 6 15.02
Progeny (No.) 3 7 13 9 24 23 12 2 2 95 14.47
Progeny ( % ) 3 7 14 9 25 24 13 2 2
Late f i r s t  s tu b b le , 1972
L 61-67 2 3 5 17.20
CP 62-258 2 3 1 6 15.50
Progeny (No.) 1 1 9 19 23 21 12 4 90 15.63
Progeny ( % ) 1 1 10 21 26 23 13 4
Second s tu b b le ,  1973
L 61-67 2 2 2 6 15.53
CP 62-258 2 2 2 6 12.70
Progeny (No.) 1 1 4 15 22 23 11 14 4 95 12.30
Progeny ( % ) 1 1 4 16 23 24 12 15 4
in
Ln
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t r u e  fo r  c ro ss  1, m oderately  e f f e c t i v e .  I t  can a lso  be seen t h a t  
th e  r e l a t io n s h ip  o f  th e  progeny to  i t s  p a ren ts  in  any in d iv id u a l  
h a rv e s t  i s  no t s u b s t a n t i a l l y  d i f f e r e n t .  T herefore , because o f  
th e  m oderately  c lo se  ranking  o f  the  c lo n es  in  each h a rv es t  and 
th e  same r e l a t io n s h ip  o f  th e  progeny to  th e  p a ren ts  in  the 
h a r v e s t s ,  th e  mean sucrose  as  an average o f  a l l  h a rv es ts  was 
c a lc u la te d  fo r  the  p a r e n ta l  and experim enta l c lones  o f t h i s  
c r o s s .  I t  i s  f e l t  t h a t  th e  mean sucrose  percen tages  can be 
used as  a c c u ra te  measures o f  th e  t ru e  sucrose  p o te n t i a l  o f  the 
c lones  in  determ in ing  the  in h e r i ta n c e  o f  sucrose  con ten t.
The frequency d i s t r i b u t i o n s  o f  th e  p a re n ts  and experim ental 
c lo n es  f o r  c ro ss  2 as averages o f  a l l  h a rv e s ts  a re  shown in  
Table 7. The range in  sucrose  fo r  th e  r e p l i c a t io n s  o f  L 61-67 
was from 15.26 to  17.19% w hile  the  range o f  CP 62-258 was from 
13.30 to  15.54%. The range o f  the  2 p a re n ts  overlapped only 
s l i g h t l y  r e s u l t i n g  in  th e  mean o f L 61-67 being s ig n i f i c a n t ly  
h ig h e r  than  the  mean o f  CP 62-258 (Table 2 ) .  The average o f  the  
2 p a re n t  means was 15.20%.
The range among the  sucrose  means o f  the  85 experim ental 
c lo n es  as an average o f  th e  4 h a rv e s ts  was from 10.48 to 16.637a. 
There was a la rg e  number o f  c la s s e s  and th e  c lones  were con tin u o u sly  
d i s t r i b u t e d ,  t y p i c a l  o f  q u a n t i t a t i v e  t r a i t s .  However, th e re  were 
some f a c to r s  about t h i s  d i s t r i b u t i o n  which caused i t  to be some­
what d i f f e r e n t  from a normally d i s t r i b u t e d  q u a n t i t a t iv e  c h a r a c te r .  
The c la s s  which con ta ined  th e  most experim ental c lones  had a
Table 7. Frequency distributions for sucrose percent for the parents, L 61-67 and CP 62-258, and the
experimental clones from cross 2 as an average of all harvests conducted in 1971, 1972, and
1973.
Number o f c lones in  each sucrose  c la s s
P o pu la tion 10.50 11.50 12.50 13.50 14.50 15.50 16.50 17.50 T o ta l Mean
L 61-67 2 2 1 5 16.16
CP 62-258 3 2 1 6 14.23
Progeny 1 2 13 21 25 18 5 85 14.19
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c l a s s  c e n te r  o f 14.5% sucrose  w ith  25 c lones  o r  29% o f  th e  progeny.
The mean o f  the  progeny was 14.19% which was only  s l i g h t l y  lower
than the  mean o f the  lowest sucrose  p a ren t  o f  th e  c ro ss  which 
caused i t  to be s u b s t a n t i a l l y  lower than  th e  average o f  the  2
p aren t  means by 1.0% su c ro se .  The mean o f  th e  progeny f e l l  a t
the  l e v e l  o f  th e  lowest sucrose  p a re n t  o f  the  c ro s s .  In  a d d i t io n ,  
th e re  were 67 c lo n e s ,  o r  79% o f  th e  progeny, which f e l l  below 
th e  average o f  th e  2 p a ren t  means w h ile  th e r e  were only 18 c lo n e s ,  
o r  21% o f  th e  progeny, which were above th e  average o f  the  2 
paren t means. Again as  in  c ro ss  1, th e r e  was a marked tendency 
fo r  more clones to  have sucrose  p e rcen tag es  below the  average 
o f  the  p a ren ts  than  above the  p a r e n ta l  average .
There were no c lones  which were above the  range o f  L 61-67 
w hile  th e re  were 16 c lo n e s ,  o r  19% o f  th e  progeny, which f e l l  
below th e  range o f  CP 62-258. There was approxim ate ly  th e  same 
percen tage  o f c lones  below th e  range o f  th e  lower sucrose  p a ren t  
fo r  t h i s  c ro ss  as in  c ro ss  1. However, the  t o t a l  percen tage  o f 
c lo n es  o u ts id e  th e  p a r e n ta l  ranges was reduced as compared to  c ro ss  
1 because o f  th e  absence o f  c lo n es  above th e  range o f  L 61-67.
These t r a i t s  make the  progeny a t y p i c a l  o f  a q u a n t i t a t i v e  c h a r a c te r .
An a n a ly s is  o f  v a r ia n c e  was c a lc u la te d  among th e  85 progeny 
and the  p a ren ts  o f  c ro ss  2 , u s ing  th e  4 h a rv e s ts  as  r e p l i c a t i o n s .
As fo r  c ro ss  1, th e  a n a ly s is  showed h ig h ly  s ig n i f i c a n t  d i f f e re n c e s  
between both  the c lones  component and th e  h a rv e s ts  component. The 
h ig h ly  s ig n i f i c a n t  F va lue  fo r  the  h a rv e s ts  component a long w ith
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a 6% c o e f f i c i e n t  o f  v a r i a t i o n ,  based on th e  g e n e ra l iz e d  experim en ta l 
e r r o r ,  in d ic a te d  th a t  environment o r  s easo n a l  in f lu e n c e  had a 
s tro n g  e f f e c t  on the behav ior o f  th e  su c ro se  c o n ten t  o f  th e  c lo n e s .
The h ig h ly  s ig n i f i c a n t  F va lue  fo r  th e  c lo n es  component 
in d ic a te s  g en e tic  d i f f e r e n c e s  among c lo n es  a s  an average o f  a l l  4 
h a rv e s ts .  Using the  HSD t e s t  fo r  s ig n i f i c a n c e ,  i t  was determined 
th a t  th e re  were 3 c lo n e s ,  o r  4% o f  th e  progeny, s i g n i f i c a n t l y  
h ig h er  than  th e  mean o f  L 61-67. I t  was a l s o  determ ined th a t  
th e re  were 2 c lo n e s ,  o r  2% o f  th e  progeny, which were not 
s i g n i f i c a n t l y  d i f f e r e n t  from L 61-67. This  r e s u l t s  in  5 c lo n e s ,  
or 6% o f  the  progeny, not s i g n i f i c a n t l y  lower than  the  mean o f  
L 61-67. There were 38 c lo n e s ,  o r  45% o f  th e  progeny, which 
were s ig n i f i c a n t l y  lower than  th e  mean o f  CP 62-258.
I t  i s  aga in  ev iden t th a t  th e r e  were s e v e ra l  c lones  among 
th e  sm all progeny vrtiich were h ig h e r  in  suc ro se  p e rcen t than 
th e  p a re n ts  o f  t h i s  c ross  and t h a t  an even la r g e r  number o f  c lones  
were lower than  th e  lowest sucrose  p a re n t  o f  th e  c r o s s .  This 
shows th a t  e f f e c t iv e  s e le c t io n  fo r  very  h igh  sucrose  p e rcen t  would 
have to  be p ra c t ic e d  in  o rder  to  o b ta in  c lo n es  from the  c ro ss  
th a t  exceed L 61-67. There were a la rg e  number o f  c lones  which 
approached an accep tab le  sucrose  c o n te n t ,  a l though  s e le c t io n  would 
s t i l l  have to be p ra c t ic e d  to  e l im in a te ,  a t  an e a r ly  s ta g e ,  the 
c lones  th a t  a re  only mediocre o r  low i n  su c ro se .
The m oderately  h igh  c o r r e l a t i o n  c o e f f i c i e n t s  o f  .4 to  .7 
between the  same c lones  in  d i f f e r e n t  h a r v e s t s  which were p resen ted
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e a r l i e r  suggest th a t  s e le c t io n  fo r  h igh sucrose c o n ten t  based 
on a s in g le  h a rv e s t  in  sm all c lo n a l  p lo ts  would be m oderately  
but not com pletely e f f e c t i v e .  I t  was poin ted  out e a r l i e r  t h a t  
th e re  were 5 clones  shown to  be as h igh in  sucrose  as L 61-67 
among the  85 seg reg a te s  o f  th e  L 61-67 x CP 62-258 c ro s s .  In  
a d d i t io n  th e re  were 56 c lones  o f  c ro ss  2 which were shown to  be 
as  high in  sucrose  as CP 48-103. These r e s u l t s  in d ic a te  t h a t ,  
u n l ik e  c ro ss  1, c ro ss  2 could be regarded as  a p o t e n t i a l  source  
o f  e x c e p t io n a l ly  h igh  su c ro se  clones in  a breeding program.
Estim ates  o f  the  h e r i t a b i l i t y  o f  sucrose in  c ross  2 were
c a lc u la te d  in  o rd e r  to  determ ine more a c c u ra te ly  th e  e f f e c t iv e n e s s
o f  s e le c t io n  fo r  h igh  su c ro se .  C o r re la t io n  c o e f f i c i e n t s  between
sucrose  con ten t o f  the  85 experim enta l c lones in  the  in d iv id u a l
h a rv e s ts  and the  mean sucrose  o f a l l  h a rv e s ts  were c a lc u la te d .
The r  values  between th e  mean sucrose  o f  the  4 h a rv e s ts  and th a t
in  each o f  the  h a rv e s ts  were as fo llow s:
fo r  the  1971 h a rv e s t  = .71 
fo r  th e  e a r ly  h a rv e s t  in  1972 = .84 
fo r  th e  l a t e  h a rv e s t  in  1972 = .80 
fo r  th e  1973 h a rv e s t  = .77
A ll  o f  the  c o e f f i c i e n t s  were p o s i t i v e ,  h ig h ly  s i g n i f i c a n t ,  and 
in d ic a te d  a s tro n g  a s s o c ia t io n .  These r e s u l t s  dem onstrate  th a t  
a c lone high in  sucrose  in  any one h a rv es t  tended to  be high in  
sucrose  as an average o f  th e  4 h a r v e s t s .
By u s ing  th e  1971 h a rv e s t  r e s u l t s ,  i t  can be shown th a t  th e  
experim enta l c lones  in  th e  progeny which proved to  have high
su c ro se  as an average o f  a l l  h a rv es ts  could have been s e le c te d  
e f f e c t i v e l y  from the  su c ro se  data  o f  a s in g le  h a r v e s t .  I f  
s e l e c t io n  had been p ra c t ic e d  from the  1971 d a ta  a lone  and a l l  
c lo n es  kept which were h ig h e r  than 14.5% sucrose  a t o t a l  o f  47 
c lo n e s ,  o r  approxim ate ly  50% o f  the  progeny, would have been 
k e p t .  This r e s u l t s  in  a s e le c te d  progeny s im i la r  in  s i z e  to  
th e  s e le c te d  progeny o f  c ro ss  1. These 47 s e le c te d  c lones  o f  
c ro ss  2 would have inc luded  13 o f the  15 clones  which were 
h ig h e s t  in  sucrose  p e rcen t  as  an average o f  a l l  h a r v e s t s .
The percen tage  o f  the  15 h ig h e s t  sucrose c lones  which would have 
been s e le c te d  on th e  b a s is  o f  the  1971 h a rv e s t  fo r  c ro s s  2 was 
no t  s u b s t a n t i a l l y  d i f f e r e n t  from th a t  o f  c ro ss  1.
Furtherm ore, i t  can be shown from the  2 h a rv e s ts  i n  1972 
th a t  th e r e  was no d i f f e r e n c e  in  the  e f f e c t iv e n e s s  o f  s e l e c t io n  
based on a s in g le  h a rv e s t  as  a r e s u l t  o f  an e a r ly  o r l a t e  d a te  
o f  h a r v e s t .  I f  s e le c t io n  had been p ra c t ic e d  from the r e s u l t s  
o f  th e  e a r ly  d a te  o f  h a rv e s t  in  1972 o f approxim ately  50% o f  the  
h ig h e s t  sucrose  c lo n e s ,  a l l  o f  the  15 clones  h ig h e s t  i n  sucrose  
as an average o f  a l l  h a rv e s ts  would have been k e p t .  S im i la r ly ,  
i f  s e l e c t io n  had been based on the r e s u l t s  o f  th e  l a t e  h a rv e s t  
d a te  in  1972, a l l  o f  th e  15 high sucrose c lones  would have been 
s e le c te d .
CP 61-37 x  L-62-96.
In  Table 8 a re  p resen ted  the frequency d i s t r i b u t i o n s  fo r  
th e  experim en ta l c lones  and p a re n ta l  c lones  of c ro ss  3 (CP 61-37
Table 8. Frequency distributions for sucrose percent for the parents, CP 61-37 and L 62-96, and the
experimental clones from cross 3 in the 4 harvests conducted during 1971, 1972, and 1973.
P o pu la tion
Number o f  c lones  and percen t o f  th e  progeny in  each sucrose  c la s s
T o ta l Mean7.50  8 .50  9 .50 10.50 11.50 12.50 13.50 14.50 15».50 16.50 17’.50
P la n t cane , 1971
CP 61-37 1 1 1 2 1 6 13.66
L 62-96 5 1 6 16.69
Progeny (No.) 4 6 16 15 16 15 18 4 94 14.30
Progeny ( % ) 4 6 17 16 17 16 19 4
E arly  f i r s t  s tu b b le ,  1972
CP 61-37 2 3 1 6 13.28
L 62-96 1 2 2 1 6 15.10
Progeny (No.) 1 7 9 12 26 27 10 2 94 14.40
Progeny ( % ) 1 7 10 13 28 29 11 2
Late f i r s t  s tu b b le ,  1972
CP 61-37 1 5 6 14.39
L 62-96 4 4 16.50
Progeny (No.) 3 7 16 25 17 17 2 87 14.71
Progeny ( % ) 3 8 18 29 20 20 2
Second s tu b b le ,  1973
CP 61-37 1 2 3 6 11.63
L 62-96 1 4 1 6 14.79
Progeny (No.) 1 1 4  9 21 15 22 8 9 3 93 12.71
Progeny ( % ) 1 1 4 10 23 16 24 9 10 3
O '
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x L 62-96) fo r  each o f  the  h a rv e s ts  conducted during  th e  3 -year 
p e r io d .
The agreement in  suc ro se  p e rcen tag es  fo r  the  experim en ta l
c lo n es  o f c ro ss  3 between h a rv e s ts  was determ ined by c a lc u la t in g
c o r r e l a t i o n  c o e f f i c i e n t s .  The r  va lues  o b ta ined  fo r  sucrose
percen t  between each o f  the  h a rv e s ts  were as  fo llow s:
1971 h a rv e s t  and e a r ly  1972 h a rv e s t  = .46 
1971 h a rv e s t  and l a t e  1972 h a rv e s t  =* .41 
1971 h a rv es t  and 1973 h a rv e s t  = .43 
E arly  1972 h a rv es t  and l a t e  1972 h a rv e s t  = .69
E arly  1972 h a rv es t  and 1973 h a rv e s t  = .72
Late 1972 h a rv e s t  and 1973 h a rv e s t  = .62
A ll  o f  the  c o r r e l a t i o n  c o e f f i c i e n t s  a re  p o s i t i v e ,  h ig h ly  s i g n i f i ­
c a n t ,  and in d ic a te  a moderate to  m oderately  s tro n g  a s s o c ia t io n .
This means th a t  c lones  o f  c ro ss  3 t h a t  were high in  sucrose
conten t in  one. h a rv es t  tended to  be high in  sucrose  in  ano ther
h a r v e s t ,  w hile  c lones low in  su c ro se  i n  one h a rv es t  tended to  
be low in  an o th e r .  This i n t e r p r e t a t i o n  seemed e s p e c ia l ly  t r u e  
fo r  the  a s s o c ia t io n  between suc ro se  p e rc e n t  o f c lones  in  th e  
f i r s t  and second s tu b b le  h a r v e s t .  These va lues  suggest th a t  
s e le c t io n  fo r  high sucrose  c lo n es  on th e  b a s is  o f  u n re p l ic a te d  
sucrose  a n a ly s is  would be m oderate ly  e f f e c t i v e .
I t  can a lso  be seen th a t  th e  r e l a t io n s h ip  o f  th e  progeny to 
i t s  p a re n ts  in  any in d iv id u a l  h a rv e s t  i s  no t s u b s t a n t i a l l y  
d i f f e r e n t .  T herefo re , because o f  th e  m oderate ly  c lo se  rank ing  o f 
th e  c lones  in  each h a rv e s t  and th e  same r e l a t io n s h ip  o f  th e  progeny 
to  the  p a ren ts  in  the  h a r v e s t s , th e  mean sucrose  as an average
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o f  a l l  h a rv e s ts  was c a lc u la te d  fo r  th e  p a r e n ta l  and experim enta l 
c lones  o f  t h i s  c ro s s .  I t  i s  f e l t  t h a t  th e  mean sucrose  p e r ­
centages can be used as a c c u ra te  measures o f  the  t r u e  sucrose  
p o te n t i a l  o f  the  c lones  in  de term in ing  th e  in h e r i ta n c e  of 
sucrose c o n te n t .
The frequency d i s t r i b u t i o n s  o f  th e  p a re n ts  and experim ental 
clones  fo r  c ro ss  3 as averages o f  a l l  h a rv e s ts  a r e  shown in  
Table 9. The range in  sucrose  p e rc e n t  fo r  th e  r e p l i c a t io n s  o f  
CP 61-37 was 12.60 to  13.95% w hile  th e  range o f  L 62-96 was 
from 15.22 to  16.10%. The ranges o f  the  2 p a re n ts  were e n t i r e l y  
d i f f e r e n t  r e s u l t i n g  in  the  mean o f  L 62-96 be ing  s ig n i f i c a n t l y  
h igher  than  the  mean o f  CP 61-37 (Table 2 ) .  The average o f  the  
2 p a ren t  means was 14.66%.
The range among the sucrose  means o f  the  85 experim enta l 
clones as  an average o f  the  4 h a rv e s ts  was from 9.66 to  16.50%.
There was a la rge  number o f  c la s s e s  and th e  c lones  were con tin u o u sly  
d i s t r i b u t e d ,  ty p ic a l  o f  q u a n t i t a t i v e  t r a i t s .  However, th e re  
were some fa c to r s  about t h i s  d i s t r i b u t i o n  which caused i t  to  be 
somewhat d i f f e r e n t  from a normally d i s t r i b u t e d  q u a n t i t a t i v e  
c h a ra c te r .  The c la s s e s  which con ta ined  th e  most experim ental 
c lones  had c la s s  c e n te r s  o f 13.5 and 14.5% sucrose  w ith  26 
c lo n e s ,  o r  31% o f  th e  progeny, in  each. The mean o f  the  progeny 
was 13.92%, which was between th e  means o f  th e  2 p a re n ts  a lthough  
i t  was .74% sucrose lower than th e  average o f  th e  2 paren t 
means. There were 56 c lo n e s ,  o r  66% o f  th e  progeny, which f e l l
Table 9. Frequency distributions for sucrose percent for the parents, CP 61-37 and L 62-96, and the
experimental clones from cross 3 as an average of all harvests conducted in 1971, 1972, and
1973.
P opu la tion
Number o f  c lones  in each su c ro se  c l a s s
T o ta l Mean9.50 10.50 11.50 12.50 13.50 14.50 15.50 16.50
CP 61-37 1 5 6 13.24
L 62-96 2 2 4 15.69
Progeny 1 6 7 26 26 14 5 85 13.92
O'Ui
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below th e  average o f  the  2 paren t means, w h ile  th e re  were only 
29 c lo n e s ,  o r  34% o f  the  progeny, which were above th e  average 
o f  th e  p a re n t  means. Again as  in  c ro sses  1 and 2, th e re  was a 
marked tendency fo r  more c lones  to  have sucrose  percentages 
below th e  average o f  the  p a re n ts  than  above the  p a re n ta l  average .
There were no c lones  which were above the  range o f  the  
h ig h er  sucrose  p a r e n t ,  L 62-96, a lthough  th e re  were 7 c lo n es ,  
o r  8% o f  th e  progeny, which f e l l  below th e  range o f  CP 61-37.
Most o f  th e  c lones  f e l l  w i th in  and between the  ranges o f  the  2 
p a re n ts  fo r  t h i s  c ro s s .
An a n a ly s is  o f  v a r ian ce  was c a lc u la te d  among the  85 progeny 
and 2 p a r e n ta l  c lo n es  o f c ro ss  3 u s ing  the  4 h a rv e s ts  as r e p l i ­
c a t io n s .  As fo r  th e  2 p rev ious  c ro s s e s ,  th e re  were h igh ly  
s ig n i f i c a n t  d i f f e r e n c e s  fo r  both  th e  c lones  component and th e  
h a rv e s ts  component. The h ig h ly  s ig n i f i c a n t  F va lue  fo r  the  
h a rv e s ts  component, along w ith  th e  c o e f f i c i e n t  o f  v a r ia t io n  o f  
8% based on th e  g e n e ra l ized  experim enta l e r r o r ,  in d ic a te d  th a t  
environment o r seaso n a l e f f e c t  had a s tro n g  in f lu en c e  on the 
behav ior o f  th e  c lones  fo r  sucrose  co n te n t .
The h ig h ly  s ig n i f i c a n t  F va lue  fo r  th e  clones  component 
in d ic a te s  g e n e t ic  d i f f e r e n c e s  among clones  as an average o f  a l l  
4 h a r v e s t s .  Using th e  HSD t e s t ,  i t  was determ ined th a t  th e re  
were 2 c lo n e s ,  o r  2% of the  progeny, s i g n i f i c a n t l y  h igher  than 
th e  mean o f  L 62-96 while an a d d i t io n a l  17 c lones  were not 
s i g n i f i c a n t l y  d i f f e r e n t  from L 62-96. This r e s u l te d  in  19 c lo n e s ,
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or 22% o f  th e  progeny, no t s i g n i f i c a n t l y  lower than the mean 
o f  L 62-96. There were approxim ate ly  the  same number of 
extremely h igh  su c ro se  c lo n es  fo r  t h i s  c ro ss  as th e re  were fo r  
the  second c ro s s .  There were 12 c lo n e s ,  o r  14% of th e  progeny, 
s ig n i f i c a n t ly  lower in  su c ro se  th an  th e  mean o f CP 61-37, 
while an a d d i t io n a l  25 c lo n es  were not s i g n i f i c a n t l y  d i f f e r e n t  
from CP 61-37. This r e s u l t e d  in  37 c lo n e s ,  or 44% of the  
progeny, not s i g n i f i c a n t l y  h ig h e r  than  the  mean o f CP 61-37.
From t h i s  d a ta  i t  i s  ev id en t  t h a t  th e r e  were s e v e ra l  c lones  
among th e  sm all progeny which were as h igh in  sucrose  con ten t as 
the  pa ren ts  o f  t h i s  c ro ss  and th a t  an even la r g e r  number o f  
clones were lower in  sucrose  than  th e  p a re n ta l  v a r i e t i e s .  This 
means t h a t  e f f e c t i v e  s e l e c t io n  fo r  h igh  sucrose  percen t would 
have to  be p r a c t ic e d  in  o rd e r  to  o b ta in  c lones  from t h i s  c ross  
th a t  exceed L 62-96 in  su c ro se  c o n te n t .  There were a la rg e  
number o f  c lones  which approached an a ccep tab le  sucrose c o n te n t ,  
a lthough s e le c t io n  would s t i l l  have to  be p ra c t ic e d  to e l im in a te ,  
a t  an e a r ly  s ta g e ,  th e  c lo n es  t h a t  a re  only mediocre o r low in  
su c ro se .
The m oderately  h igh c o r r e l a t i o n  c o e f f i c i e n t s  o f  .4 to  .7 
between the  same c lo n es  in  d i f f e r e n t  h a rv e s ts  which were p r e ­
sented e a r l i e r  suggest t h a t  s e l e c t io n  fo r  h igh sucrose  con ten t 
based on a s in g le  h a rv e s t  in  sm all c lo n a l  p lo t s  would be m oderately  
but not com pletely  e f f e c t i v e .  I t  can be po in ted  out th a t  th e re  
were 3 clones as h igh  in  sucrose  as  L 61-67 among the  85 seg reg a te s
o f  the  CP 61-37 x L 62-96 c ro s s .  These r e s u l t s  suggest t h a t ,  
u n lik e  c ross  1 but s im i l a r ly  to  c ro s s  2 , t h i s  type o f  c ross  
could be regarded  as  a p o t e n t i a l  source  o f  e x c e p t io n a l ly  high 
sucrose  c lones  in  a b reed ing  program.
Estim ates  o f  th e  h e r i t a b i l i t y  o f  suc ro se  in  c ro s s  3 were 
c a lc u la te d  in  o rd e r  to  determ ine more a c c u ra te ly  th e  e f f e c t i v e ­
ness o f  s e le c t io n  fo r  h igh  su c ro se .  C o r r e la t io n  c o e f f i c i e n t s  
between sucrose  co n ten t  o f  th e  85 experim en ta l c lo n es  in  th e  
in d iv id u a l  h a rv e s t  and th e  mean sucrose  o f  a l l  h a rv e s ts  were 
c a lc u la te d .  The r  v a lu es  between th e  mean sucrose  o f  th e  4 
h a rv es ts  and th a t  in  each o f  th e  h a rv e s ts  were as fo llow s:
fo r  the  1971 h a rv e s t  = .73 
fo r  the  e a r ly  h a rv e s t  in  1972 = .86 
fo r  the  l a t e  h a rv e s t  i n  1972 = .80
fo r  the  1973 h a rv e s t  = .86
A ll  o f the  c o e f f i c i e n t s  were p o s i t i v e ,  h ig h ly  s i g n i f i c a n t ,  and 
in d ica ted  a s tro n g  a s s o c i a t i o n .  These r e s u l t s  in d ic a te  th a t  a 
c lone high in  sucrose  in  any one h a rv e s t  tended to  be high in  
sucrose as an average o f  the  4 h a r v e s t s .
By using  the  1971 r e s u l t s ,  i t  can be shown t h a t ,  l ik e  the  
2 previous c r o s s e s ,  th e  experim en ta l c lones  in  th e  progeny which 
proved to  have h igh  suc ro se  as  an average o f  a l l  h a rv e s ts  could
have been s e le c te d  e f f e c t i v e l y  from th e  sucrose  d a ta  o f  a s in g le
h a rv e s t .  I f  s e le c t io n  had been p ra c t ic e d  from th e  1971 data  
a lone and a l l  c lones  kep t which were h ig h e r  than  14.5% su c ro se ,  
a t o t a l  o f  42 c lo n e s ,  o r  s l i g h t l y  l e s s  than  50% o f  th e  progeny,
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would have been k ep t .  These 42 s e le c te d  c lones  o f  c ro s s  3 
would have included 14 o f  the  15 clones which were h ig h e s t  in  
sucrose  percen t as  an average o f a l l  h a rv e s ts .
Furtherm ore, i t  can be shown from th e  2 h a rv e s ts  in  1972 
th a t  th e re  was e s s e n t i a l l y  no d i f fe re n c e  in  th e  e f f e c t iv e n e s s  
o f  s e le c t io n  based on a s in g le  h a rv es t  as  a r e s u l t  o f  an  e a r ly  
o r  l a t e  d a te  o f  h a rv e s t .  I f  s e le c t io n  had been p r a c t ic e d  from 
th e  r e s u l t s  o f  the  e a r ly  d a te  o f  h a rv es t  in  1972 o f  approxim ate ly  
50% o f  the  h ig h e s t  sucrose  c lo n e s ,  a l l  o f  th e  15 c lo n es  h ig h e s t  
in  sucrose as  an average- o f  a l l  h a rv e s ts  would have been k e p t .
S im ila r ly ,  i f  s e le c t io n  had been based on the  r e s u l t s  o f  the
l a t e  h a rv es t  d a te  in  1972, 13 o f the  15 high sucrose  c lones  
would have been s e le c te d .
L 60-25 x CP 57-614.
In  Table 10 a re  p resen ted  the  frequency d i s t r i b u t i o n s  fo r  
the  experim enta l c lones and p a re n ta l  c lones  o f  c ro ss  4 (L 60-25
x CP 57-614) fo r  each o f  the  h a rv es ts  conducted du ring  th e  3 -year
p e r io d .
The agreement in  sucrose  percentages fo r  th e  experim en ta l
c lones  o f  c ro ss  4 between h a rv e s ts  was determ ined by c a lc u la t in g
c o r r e l a t i o n  c o e f f i c i e n t s .  The r  values  ob ta in ed  fo r  sucrose
percen t between each o f  th e  h a rv e s ts  were as fo llow s:
1971 h a rv e s t  and e a r ly  1972 h a rv es t  «= .35
1971 h a rv es t  and l a t e  1972 h a rv es t  = .37
1971 h a rv es t  and 1973 h a rv es t  = .39
E arly  1972 h a rv e s t  and l a t e  1972 h a rv es t  = .60
Early  1972 h a rv e s t  and 1973 h a rv es t  = .61
Late 1972 h a rv e s t  and 1973 h a rv es t  * .59
Table 10. Frequency distributions for sucrose percent for the parents, L 60-25 and CP 57-614, and the
experimental clones from cross 4 in the 4 harvests conducted during 1971, 1972, and 1973.
P o pu la tion
Number o f c lones and p e rcen t  o f the  proeenv in  each sucrose  c la s s
T o ta l Mean9.50 10.50 11.50 12.50 13.50 14.50 15.50 16.50 17.50 18.50
P la n t  cane, 1971
L 60-25 1 1 1 1 2 6 13.79
CP 57-614 3 1 1 5 16.34
Progeny (No.) 2 1 9 13 28 22 17 5 97 14.82
Progeny ( % ) 2 1 9 13 29 23 18 5
E arly f i r s t s tu b b le , 1972
L 60-25 3 3 6 15.02
CP 57-614 < 2 1 2 5 15.59
Progeny (No.) 4 4 20 24 25 14 2 3 96 13.83
Progeny ( % ) 4 4 21 25 26 15 2 3
l a t e f i r s t s tu b b le , 1972
L 60-25 4 1 1 6 15.-66
CP 57-614 6 6 16.44
Progeny (No.) 1 1 23 32 26 9 4 96 14.77
Progeny ( % ) 1 1 24 33 27 9 4
Second s tu b b le ,  1973
L 60-25 1 1 2 4 14.60
CP 57-614 1 1 3 5 15.52
Progeny (No.) 3 1 14 14 23 18 18 6 97 13.65
Progeny ( % ) 3 1 14 14 24 19 19 6
* s lO
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A ll  o f  th e  c o r r e l a t i o n  c o e f f i c i e n t s  a re  p o s i t i v e ,  h igh ly  
s i g n i f i c a n t ,  and in d ic a te  a moderate to  m oderately s tro n g  
a s s o c ia t io n .  This in d ic a te d  th a t  c lones  o f  c ross  4 t h a t  were 
h igh  in  sucrose  co n ten t  in  one h a rv e s t  tended to  be high in  
sucrose  in  ano ther  h a r v e s t ,  w hile  c lones  low in  sucrose  in  one 
h a rv e s t  tended to  be low in  a n o th e r .  This i n t e r p r e t a t i o n  
appeared to  be e s p e c ia l ly  t r u e  fo r  th e  a s s o c ia t io n  between 
sucrose  p e rcen t  o f  c lones  in  the  f i r s t  and second s tu b b le  
h a rv e s t .  As fo r  c ro ss  3 , th e se  va lues  in d ic a te  th a t  s e le c t io n  
fo r  h igh sucrose  c lones  on th e  b a s is  o f  u n re p l ic a te d  sucrose 
ana ly ses  would be m oderately  e f f e c t i v e .
I t  can a lso  be seen th a t  th e  r e l a t io n s h ip  o f  th e  progeny 
to  i t s  p a ren ts  in  any in d iv id u a l  h a rv e s t  i s  not s u b s t a n t i a l l y  
d i f f e r e n t .  T h e re fo re ,  because o f  the  moderately c lo se  ranking 
o f  th e  c lones  in  each h a rv e s t  and the s im i la r  r e l a t io n s h ip  of 
th e  progeny to  th e  p a re n ts  in  the  h a r v e s t s ,  th e  mean sucrose 
fo r  a l l  h a rv e s ts  was c a lc u la te d  fo r  th e  p a re n ta l  and experim ental 
c lones  o f  t h i s  c ro s s .  I t  i s  f e l t  t h a t  the  mean sucrose  p e r ­
cen tages  can be used as a more a c c u ra te  measure o f  the  t ru e  
sucrose  p o t e n t i a l  o f  th e  c lones  in  determ ining  th e  in h e r i ta n c e  
o f sucrose  c o n te n t .
The frequency d i s t r i b u t i o n s  o f  the  p a re n ts  and experim ental 
c lones  fo r  c ro ss  4 as  averages o f  a l l  h a rv e s ts  a re  shown in  
Table 11. The range in  sucrose  percen t fo r  the  r e p l i c a t io n s  o f  
L 60-25 was 14.26 to  15.39 w hile  th e  range in  sucrose  for
Table 11. Frequency distributions for sucrose percent for the parents, L 60-25 and CP 57-614, and the
experimental clones from cross 4 as an average of all harvests conducted in 1971, 1972, and
1973.
Number o f clones  in each sucrose c la s s
P opu la tion 11.50 12.50 13.50 14.50 15.50 16.50 T o ta l Mean
L 60-25 3 1 4 14.68
CP 57-614 1 3 4 16.05
Progeny 2 8 30 28 16 6 90 14.23
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CP 57-614 was 15.61 to  16.40%. The range o f  th e  p a re n ts  o v e r ­
lapped only s l i g h t l y  r e s u l t i n g  in  th e  mean o f  CP 57-614 being 
s ig n i f i c a n t l y  h ig h er  than the  mean o f  L 60-25 (Table 2 ) .  The 
average o f the  paren t means was 15.37%.
The range among th e  sucrose  means o f  th e  90 exper im en ta l  
c lones  as an average o f  the 4 h a rv e s ts  was from 11.71 to  16.83%. 
There was a la rg e  number o f  c la s se s  and the  c lones  were con tin u o u sly  
d i s t r i b u t e d ,  t y p i c a l  o f  q u a n t i t a t iv e  t r a i t s .  However, th e re  were 
some fa c to rs  about t h i s  d i s t r i b u t i o n  which caused i t  to  be some­
what d i f f e r e n t  from a normally d i s t r i b u t e d  q u a n t i t a t i v e  c h a ra c te r .  
The c l a s s  which conta ined  th e  most experim en ta l c lo n es  had a 
c l a s s  c e n te r  o f 13.5% sucrose  w ith 30 c lo n e s ,  o r  33% o f  th e  
progeny. The mean o f the  progeny was 14.23% which was below 
the  mean o f e i t h e r  pa ren t and over 1.0% sucrose  below th e  average 
o f  the  paren t means. There were 76 c lo n e s ,  o r  84% o f  th e  progeny, 
which f e l l  below the  average o f the p a re n t  means w h ile  th e re  were 
only 14 c lo n e s ,  o r  16% o f  th e  progeny, which were above the  
average o f the  pa ren t means. Again a s  in  the  f i r s t  3 c ro s s e s ,  
th e re  was a marked tendency for more c lones  to  have su c ro se  
percen tages  below the  average o f the p a re n ts  than  above the  
p a re n ta l  average.
There were no c lones  which were above th e  range o f  th e  high 
sucrose  p a re n t ,  CP 57-614, while 40 c lo n e s ,  o r  44% o f  th e  progeny, 
f e l l  below th e  range o f  L 60-25. For c ro ss  4 , s l i g h t l y  le s s  
than  h a l f  o f  the  progeny f e l l  below th e  range o f  th e  lower sucrose
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paren t in  the  c ro s s .  These t r a i t s  make th e  progeny a t y p i c a l  o f  
a q u a n t i t a t iv e  c h a ra c te r .
An a n a ly s is  o f v a r ian ce  was c a lc u la te d  among th e  90 progeny 
and 2 p a r e n ta l  c lones o f c ro ss  4 u s ing  th e  4 h a rv e s ts  as  r e p l i c a ­
t i o n s .  There were h ig h ly  s ig n i f i c a n t  d i f f e r e n c e s  fo r  bo th  th e  
clones component and the  h a rv e s ts  component. The h ig h ly  s i g n i ­
f ic a n t  F va lue  fo r  the h a rv e s ts  component a long  w ith  th e  c o e f f i ­
c ie n t  o f  v a r i a t io n  o f  8% in d ic a te s  t h a t  environment o r  s ea so n a l  
e f f e c t  had a s tro n g  in f lu en c e  on the  behav io r  o f  th e  c lo n es  fo r  
sucrose c o n te n t .
The h ig h ly  s ig n i f i c a n t  F value fo r  the  c lo n es  component 
in d ic a te s  g e n e t ic  d i f f e re n c e s  among c lo n es  as  an average o f  a l l  
4 h a rv e s ts .  Using the  HSD t e s t ,  i t  was determ ined t h a t  th e r e  
was one c lo n e ,  o r  1% o f  th e  progeny, s i g n i f i c a n t l y  h ig h e r  than  
the  mean o f  CP 57-614 w hile  th e re  were an a d d i t io n a l  12 c lones  
not s ig n i f i c a n t l y  d i f f e r e n t  from CP 57-614. This r e s u l t s  in  
13 c lo n e s ,  o r  14% o f  the  progeny, not s i g n i f i c a n t l y  lower than 
the  mean o f  CP 57-614. There were approx im ate ly  th e  same number 
o f extrem ely h igh  sucrose  clones fo r  t h i s  c ro ss  a s  th e r e  were 
fo r  the second c ro s s .  There were 47 c lo n e s ,  o r  52% o f  th e  progeny, 
s ig n i f i c a n t ly  lower in  sucrose  than the  mean o f  L 60-25.
From t h i s  d a ta  i t  i s  apparent th a t  th e r e  were s e v e ra l  c lones  
among the sm all progeny which were as  h igh  in  su c ro se  a s  the  
paren ts  o f  t h i s  c ro ss  but an even l a r g e r  number o f  c lo n es  were 
lower in  suc ro se  than the  p a re n ta l  v a r i e t i e s .  This means th a t
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e f f e c t i v e  s e le c t io n  fo r  high sucrose  percen t would have to  be 
p r a c t ic e d  in  o rder  to  o b ta in  c lones  from th i s  c ross  t h a t  exceed 
CP 57-614 in  sucrose  co n te n t .  There were a la rg e  number o f  c lones  
which approached an accep tab le  sucrose  c o n te n t ,  a lthough s e le c t io n  
would s t i l l  have to  be p ra c t ic e d  to  e l im in a te ,  a t  an e a r ly  s ta g e ,  
th e  clones th a t  a re  only  mediocre o r  low in  sucrose .
The moderately h igh c o r r e l a t i o n  c o e f f i c i e n t s  o f  .4 to  .6 
between th e  same c lones  in  d i f f e r e n t  h a rv e s ts  which were p re se n te d  
e a r l i e r  suggest t h a t  s e le c t io n  fo r  high sucrose con ten t based on 
a s in g le  h a rv es t  in  sm all c lo n a l  p lo t s  would be m oderately  but 
n o t com pletely e f f e c t i v e .  I t  can be po in ted  out th a t  th e re  were 
5 clones as  h igh  in  sucrose  as th e  le v e l  o f  L 61-67 among th e  
90 seg reg a tes  o f  the  L 60-25 x CP 57-614 c ro ss .  These r e s u l t s  
suggest th a t  u n l ik e  c ro ss  1 bu t l i k e  c ro sses  2 and 3, t h i s  c ro ss  
could be regarded as  a p o t e n t i a l  source o f  e x c e p tio n a lly  high 
sucrose  clones in  a b reed ing  program.
Estim ates o f  h e r i t a b i l i t y  o f  sucrose  in  c ross  4 were c a lc u ­
la te d  in  o rder to  determ ine more a c c u ra te ly  the  e f f e c t iv e n e s s  o f  
s e le c t io n  fo r  h igh su c ro se .  C o r re la t io n  c o e f f ic ie n t s  between 
sucrose  co n ten t  o f  th e  90 experim enta l c lones  in  the in d iv id u a l  
h a rv e s t  and the  mean sucrose  o f  a l l  h a rv es ts  were c a lc u la te d .
The r  va lues  between th e  mean sucrose  o f  the  4 h a rv e s ts  and th a t  
in  each o f  the  h a rv e s ts  were as fo llow s:
fo r  th e  1971 h a rv es t  = .67
fo r  th e  e a r ly  1972 h a rv e s t  = .81
fo r  th e  l a t e  1972 h a rv e s t  ■ .78
fo r  th e  1973 h a rv e s t  » .85
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A ll  o f  th e  c o e f f i c i e n t s  were p o s i t i v e ,  h ig h ly  s ig n i f i c a n t  and 
in d ic a te d  a s tro n g  a s s o c ia t io n .  These r e s u l t s  in d ic a te  th a t  a 
c lone high in  su c ro se  in  any one h a rv es t  tended to  be high in
sucrose  as an average o f  the  4 h a rv e s ts .
By using  th e  1971 h a rv e s t  r e s u l t s ,  i t  can be shown t h a t ,  
j u s t  as  in  the  p rev io u s  3 c ro s s e s ,  th e  experim ental c lones  in  
th e  progeny which proved to  have h igh sucrose  as  an average o f 
a l l  h a rv e s ts  could have been s e le c te d  e f f e c t iv e ly  from the  
sucrose  d a ta  o f  a s in g le  h a rv e s t .  I f  s e le c t io n  had been p ra c t ic e d  
from th e  1971 d a ta  a lone  and a l l  c lones  kept which were h igher  
than 15.0% su c ro se ,  a t o t a l  o f  44 c lo n e s ,  o r  s l i g h t l y  le s s  than 
50% o f  th e  progeny would have been k e p t .  These 44 s e le c te d  
c lones  o f c ro ss  4 would have included 13 o f th e  15 clones  which
were h ig h e s t  in  sucrose  as an average o f  a l l  4 h a rv e s ts .
Furtherm ore, in  1972 th e re  would have been no d i f f e re n c e  
in  the  e f f e c t iv e n e s s  o f  s e le c t io n  based on a s in g le  h a rv es t  
as  a r e s u l t  o f  th e  e a r ly  o r  l a t e  d a te s  o f  h a rv e s t .  I f  s e le c t io n  
had been p r a c t ic e d  from th e  r e s u l t s  o f  th e  e a r ly  d a te  of h a rv es t  
in  1972 o f  th e  h ig h e s t  50% o f  c lones  fo r  su c ro se ,  14 o f  th e  15 
c lones  o f  c ro ss  4 which proved to  be th e  h ig h e s t  as an average 
o f  a l l  h a rv e s ts  would have been k e p t .  S im i la r ly ,  i f  s e le c t io n  
had been based on the  r e s u l t s  o f  the  l a t e  h a rv e s t  d a te  in  1972,
14 o f  those  15 h igh  sucrose  c lones  would have been r e ta in e d .
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CP 65-357 x CP 62-258 .
In  Table 12 a r e  p re sen ted  th e  frequency d i s t r i b u t i o n s  fo r  
th e  experim en ta l c lones  and p a r e n ta l  c lones  o f  c ro ss  5 (CP 65-357 
x CP 62-258) fo r  bo th  o f th e  h a rv e s ts  conducted in  1973 and 1974.
The agreement in  sucrose  percen tages  fo r  the  experim ental 
c lones  o f  c ro ss  5 between th e  2 h a rv e s ts  was determined by 
c a lc u la t in g  a c o r r e l a t i o n  c o e f f i c i e n t .  An r  va lue  o f  .50 was 
ob ta ined  between th e  1973 su c ro se  p e rcen t in  p la n t  cane and the  
1974 sucrose  p e rcen t  in  f i r s t  s tu b b le .  This r  va lue  i s  p o s i t i v e ,  
h ig h ly  s i g n i f i c a n t ,  and in d ic a te s  a m oderately  s tro n g  a s s o c ia t io n .  
This means th a t  experim enta l c lo n es  o f  c ro ss  5 t h a t  were high 
in  sucrose  co n ten t in  p la n t  cane tended to  be high in  sucrose  
in  f i r s t  s tu b b le ,  w hile  c lones  low in  sucrose  in  p la n t  cane 
tended to  be low in  f i r s t  s tu b b le .  I t  can a lso  be seen th a t  the  
r e l a t io n s h ip  o f  th e  progeny to  i t s  p a re n ts  in  any in d iv id u a l  
h a rv es t  i s  no t s u b s t a n t i a l l y  d i f f e r e n t .  T h e re fo re ,  because o f  
th e  m oderately  c lo se  rank ing  o f  th e  c lones  in  each h a rv es t  and 
th e  s im i la r  r e l a t io n s h ip  o f  th e  progeny to  th e  p a ren ts  in  the  
h a r v e s t s ,  the  mean sucrose  as  an average o f  a l l  h a rv e s ts  was 
c a lc u la te d  fo r  the  p a r e n ta l  and experim en ta l c lones  o f  t h i s  c ro ss .
I t  i s  f e l t  t h a t  th e  mean su c ro se  pe rcen tages  can be used as 
a c c u ra te  measures o f  th e  t r u e  su c ro se  p o t e n t i a l  o f  th e  c lones  
in  de term ining  the  in h e r i ta n c e  o f  sucrose  co n te n t .
The frequency d i s t r i b u t i o n s  fo r  th e  p a re n ts  and experim ental 
c lones  o f  c ro ss  5 as  averages o f  both  h a rv e s ts  a r e  shown'in Table 13.
Table 12. Frequency distributions for sucrose percent for the parents, CP 65-357 and CP 62-258, and the
experimental clones from cross 5 in the 2 harvests conducted during 1973 and 1974.
Number o f c lones  and pe rcen t o f the  proeenv in each sucrose c la s s
P opu la tion 8.50 9.50 10.50 11.50 12.50 13.50 14.50 15.50 16.50 17.50 18.50 19.50 T o ta l  Mean
P la n t  cane , 1973
CP 65-357 3 1 2 6 14.32
CP 62-258 1 1 3 1 6 13.14
Progeny (No.) 2 5 5 16 23 28 11 5 1 96 12.71
Progeny ( % ) 2 5 5 17 24 29 11 5 1
F i r s t  s tu b b le ,  1974
CP 65-357 2 3 1 6 18.24
CP 62-258 1 2 2 1 6 16.92
Progeny (No.) 2 2 4 10 15 21 23 17 2 96 16.49
Progeny ( % ) 2 2 4 10 16 22 24 18 2
Table 13. Frequency distributions for sucrose percent for the parents, CP 65-357 and CP 62-258, and the
experimental clones from cross 5 as an average of all harvests conducted in 1973 and 1974.
Popula tion
Number o f c lones  in each sucrose  c la s s
T ota l Mean10.50 11.50 12.50 13.50 14.50 15.50 16.50 17.50
CP 65-357 3 2 1 6 16.28
CP 62-258 1 1 3 1 6 15.03
Progeny 3 1 8 17 27 22 17 1 96 14.60
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The range in  sucrose  fo r  the  6 r e p l ic a t io n s  o f  CP 65-357 was 
from 15.39 to  17.32% w hile  the  range in  sucrose  among th e  6 
r e p l i c a t i o n s  o f  CP 62-258 was 13.98 to  16.02%. The ranges o f  
the  p a re n ts  overlapped , but the  d i f f e re n c e  between the  p a ren t  
means was g re a t  enough to  cause CP 65-357 to  be s i g n i f i c a n t l y  
h ig h e r  than  CP 62-258 (Table 3 ) .  The average o f the  p a ren t  means 
i s  15.66%.
The range among the  sucrose  means o f th e  96 experim en ta l 
c lones  as an average o f  2 h a rv e s ts  was from 10.55 to  17.46%.
There was a la rg e  number o f  c la s s e s  and th e  clones were co n tin u o u s ly  
d i s t r i b u t e d ,  t y p ic a l  o f  q u a n t i t a t iv e  t r a i t s .  However, th e re  
were some f a c to r s  about t h i s  d i s t r i b u t i o n  which caused i t  to  be 
somewhat d i f f e r e n t  from a normally d i s t r i b u t e d  q u a n t i t a t i v e  
c h a r a c te r .  The c la s s  which contained  th e  most experim ental 
c lones  had a c l a s s  c e n te r  o f 14.5% sucrose  w ith  27 c lo n e s ,  or 28% 
o f  th e  progeny. The mean o f  the  progeny was 14.60%, which was 
lower than  the  mean o f  e i t h e r  paren t and s l i g h t l y  over 1.0% 
sucrose  lower than  th e  average o f  the  pa ren t means. There were 
70 c lo n e s ,  o r  73% of th e  progeny, which f e l l  below th e  average 
o f  th e  2 p a re n t  means w h ile  th e re  were only  26 c lo n e s ,  o r  27% o f  
th e  progeny, which occurred  above t h i s  v a lu e .  Thus, th e r e  was a 
marked tendency fo r  more clones to  have sucrose pe rcen tages  below 
the  average o f  the  p a re n ts  than above th e  p a re n ta l  average .
There were no c lones  which were above the range o f  th e  h ig h e r  
su c ro se  p a re n t ,  CP 65-357, while th e re  were 12 c lo n e s ,  o r  13% o f
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th e  progeny, which f e l l  below the  range o f CP 62-258.
An a n a ly s is  o f  v a r ian ce  was c a lc u la te d  among the 96 progeny 
and 2 p a re n ta l  c lones  o f  c ross  5 u s in g  the  2 harvests  as  r e p l i ­
c a t io n s .  There were h ig h ly  s ig n i f i c a n t  d i f fe re n c e s  for both the  
c lones  and th e  h a rv e s ts  components. The h igh ly  s ig n i f i c a n t  F 
va lue  fo r  the  h a rv e s ts  component, a long with the c o e f f ic ie n t  o f  
v a r i a t io n  o f  7%, in d ic a te d  th a t  environment o r seasonal e f f e c t  
had a s tro n g  in f lu e n c e  on the  behavior o f  the  clones fo r  sucrose  
c o n te n t .
The h ig h ly  s ig n i f i c a n t  F value fo r  th e  clones component 
in d ic a te s  g e n e t ic  d i f f e r e n c e s  among clones  as an average o f  
both h a rv e s ts .  Using the  HSD t e s t ,  i t  was determined th a t  th e re  
were 3 c lo n e s ,  o r  3% o f  the progeny, s i g n i f i c a n t l y  h igher than 
the mean o f  CP 65-357 while an a d d i t io n a l  23 clones were not 
s i g n i f i c a n t l y  d i f f e r e n t  from CP 65-357. This r e s u l t s  in  26 
c lo n e s ,  o r  27% o f  th e  progeny, which were not s ig n i f i c a n t ly  lower 
in  su c ro se  than  th e  mean o f CP 65-357. There were 40 c lo n e s ,  or 
42% o f  the  progeny, s i g n i f i c a n t l y  lower in  sucrose than th e  mean 
o f  CP 62-258.
From t h i s  in fo rm ation  i t  i s  apparen t th a t  th e re  were 
s e v e ra l  c lones  among th e  sm all progeny which were h igher in  
sucrose  p e rc e n t  than  th e  p a re n ts  o f  t h i s  c ross  but an even 
la rg e r  number o f  c lones  which were lower than the p a ren ta l  
v a r i e t i e s .  This means th a t  e f f e c t iv e  s e le c t io n  for high sucrose 
p e rcen t  would have to  be p ra c t ic e d  in  o rder to  ob ta in  clones
from t h i s  c ross  th a t  exceed CP 65-357 in  sucrose  c o n te n t .  There 
was a large  number o f  c lones  which approached an accep tab le  
sucrose c o n te n t ,  a lthough s e le c t io n  would s t i l l  have to be 
p ra c t ic e d  to e lim in a te  a t  an e a r ly  s ta g e  the  clones th a t  a re  
only mediocre or low in  su c ro se .
The moderately high c o r r e l a t i o n  c o e f f i c i e n t  o f  .5 between 
the same clones  in  d i f f e r e n t  h a rv e s ts  which was p resen ted  
e a r l i e r  suggests  t h a t  s e le c t io n  fo r  h igh  sucrose  con ten t based 
on a s in g le  h a rv es t  in  sm all c lo n a l  p l o t s  would be m oderately 
but not completely e f f e c t i v e .  I t  can be po in ted  out th a t  th e re  
were 26 clones shown to  be as h igh i n  sucrose  as CP 65-357 
among the  96 segregates  o f  the  CP 65-357 x CP 62-258 c ro ss .
Of c ro sses  5 through 8 which were t e s t e d  in  1973 and 1974,
CP 65-357 was the h ig h e s t  sucrose  p a r e n t a l  c lo n e .  These 
r e s u l t s  in d ic a te  t h a t  c ro ss  5 could be regarded  as a p o te n t i a l  
source o f ex cep tio n a l ly  h igh  sucrose  c lo n es  in  a breeding  program.
Estim ates of h e r i t a b i l i t y  o f  su c ro se  i n  c ross  5 were c a lc u ­
la te d  in  o rd e r  to determ ine more a c c u r a te ly  the  e f fe c t iv e n e s s  o f  
s e le c t io n  fo r  high su c ro se .  C o r r e la t io n  c o e f f i c i e n t s  between 
sucrose  con ten t of the  96 exper im en ta l  c lo n es  in  each of th e  2 
h a rv e s ts  and the mean sucrose  o f  bo th  h a rv e s ts  were c a lc u la te d .
The r  values between the mean sucrose  o f  th e  2 h a rv e s ts  and th a t  
in  each o f  the  h a rv es ts  were as fo llow s:
fo r  the  1973 harvest  * .89
for the  1974 ha rv es t  * .88
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Both o f  the  c o e f f i c i e n t s  were p o s i t i v e ,  h ig h ly  s i g n i f i c a n t ,  and 
in d ic a te d  a s tro n g  a s s o c ia t io n .  These r e s u l t s  in d ic a te  t h a t  a 
c lone high in  sucrose  percen t in  e i t h e r  h a rv e s t  tended to  be 
high in  sucrose as an average o f  th e  2 h a r v e s t s .
By using  the  1973 h a rv es t  r e s u l t s ,  i t  can be shown t h a t ,  
j u s t  as fo r  the  previous c ro ss e s ,  th e  experim enta l c lo n es  in  
the  progeny which proved to have high sucrose  as an average o f  
i both  h a rv e s ts  could have been s e le c te d  e f f e c t i v e l y  from the  
sucrose  d a ta  o f  a s in g le  h a rv e s t .  I f  s e le c t io n  had been 
p ra c t ic e d  from the  1973 da ta  a lone and a l l  c lones  kept which 
were h igher  than 13.0% su cro se , a t o t a l  o f  45 c lo n e s ,  o r  
s l i g h t l y  le s s  than 50% of the progeny would have been k e p t .
These 45 s e le c te d  clones  of c ross  5 would have inc luded  a l l  
o f  the 15 clones which were h ig h es t  in  sucrose  as an average 
o f  both  h a rv e s ts .
L 60-25 x CP 66-346.
In Table 14 a re  p resen ted  the  frequency d i s t r i b u t i o n s  fo r  
the  experim ental c lones  and p a re n ta l  c lones  o f  c ro ss  6 (L 60-25 
x CP 66-346) for both o f  the  h a rv e s ts  conducted in  1973 and 1974.
The agreement in  sucrose percen tages  fo r  the  exper im en ta l  
c lones  o f  c ro ss  6 between h a rv es ts  was determ ined by c a l c u la t in g  
a c o r r e l a t io n  c o e f f i c i e n t .  An r  va lue  o f  .48 was ob ta in ed  
between the 1973 sucrose  percen t in  p la n t  cane and th e  1974 
sucrose percen t in  f i r s t  s tu b b le ,  which i s  p o s i t i v e ,  h ig h ly  
s i g n i f i c a n t ,  and in d ic a te s  a moderate a s s o c ia t io n .  This means
Table 14. Frequency distributions for sucrose percent for the parents, L 60-25 and CP 66-346, and the
experimental clones from cross 6 in the 2 harvests conducted during 1973 and 1974.
Number o f  c lones  and p e rcen t  o f  proeenv in  each sucrose  c la s s
Popu la tion 7.50 8.50 9.50 10.50 11.50 12.50 13.50 14.50 15.50 16.50 17.50 18.50 T o ta l  Mean
P la n t cane, 1973
L 60-25 1 4 1 6 13.56
CP 66-346 3 3 6 12.14
Progeny (No.) 1 3 9 12 26 24 16 5 2 98 11.85
Progeny ( % ) 1 3 9 12 27 24 16 5 2
F i r s t  s tu b b le ,  1974
L 60-25 1 5 6 17.20
CP 66-346 1 5 6 16.32
Progeny (No.) 5 15 33 26 13 6 98 15.98
Progeny ( % ) 5 15 34 27 13 6
00
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t h a t  c lones  o f  c ro ss  6 t h a t  were high in  suc ro se  con ten t in  
p la n t  cane tended to  be high in  sucrose  in  f i r s t  s tu b b le ,  
w hile  c lones  low in  sucrose  in  p la n t  cane tended to  be low in  
f i r s t  s tu b b le .
I t  can a lso  be seen th a t  the  r e l a t io n s h ip  o f  th e  progeny to  
i t s  p a re n ts  in  any in d iv id u a l  h a rv e s t  i s  no t s u b s t a n t i a l l y  
d i f f e r e n t .  T h e re fo re ,  because o f  the  m oderately  c lo se  ranking 
o f  th e  c lones  in  each h a rv e s t  and the  s im i la r  r e l a t io n s h ip  o f 
th e  progeny to  th e  p a ren ts  in  th e  h a r v e s t s ,  th e  mean sucrose  
as an average o f  a l l  h a rv e s ts  was c a lc u la te d  fo r  the  p a re n ta l  
and experim en ta l c lones o f  t h i s  c ro s s .  I t  i s  f e l t  th a t  the 
mean suc ro se  percen tages  can be used as  a c c u ra te  measures o f 
the  t r u e  sucrose  p o t e n t i a l  o f  th e  c lones  in  determ ining  the  
in h e r i ta n c e  o f sucrose  c o n te n t .
The frequency d i s t r i b u t i o n s  fo r  the  p a re n ts  and experim ental 
c lones  o f  c ro ss  6 as  averages o f  both  h a rv e s ts  a re  shown in  Table 
15. The range in  sucrose  fo r  the  r e p l i c a t io n s  o f  L 60-25 was 
14.88 to  16.07% w hile  the  range fo r  CP 66-346 was 13.18 to  
14.80%. The ranges o f  the  p a re n ts  overlapped bu t the  mean 
sucrose  o f  L 60-25 was found to  be s i g n i f i c a n t l y  h igher  than  the 
mean o f  CP 66-346 (Table 3 ) .  The average o f  th e  paren t means 
was 14.81%.
The range among the  sucrose  means o f th e  98 experim ental 
c lo n es  as  an  average o f  th e  2 h a rv e s ts  was from 11.02 to  16.71%.
There was a la rg e  number o f  c la s s e s  and the  c lones  were con tinuously
Table 15. Frequency distributions for sucrose percent for the parents, L 60-25 and CP 66-346, and the
experimental clones from cross 6 as an average of all harvests conducted in 1973 and 1974.
______________Number o f  c lones  i n  each sucrose  c la s s _______________
P opu la tion_______ 11.50_______ 12.50_______ 13.50_______ 14.50_______ 15.50_______ 16.50________ T ota l________ Mean
L 60-25 1 4 1 6 15.38
CP 66-346 2 4 6 14.23
Progeny 6 17 27 30 13 5 98 13.92
CD
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d i s t r i b u t e d ,  ty p ic a l  o f  q u a n t i t a t i v e  t r a i t s .  However, th e re  were 
some fa c to r s  about t h i s  d i s t r i b u t i o n  which caused i t  to  be some­
what d i f f e r e n t  from a norm ally  d i s t r i b u t e d  q u a n t i t a t i v e  c h a ra c te r .  
The c la s s  which con ta ined  th e  most experim en ta l c lones  had a 
c la s s  c e n te r  o f  14.5% sucrose  w ith  30 c lo n e s ,  o r  31% o f  the  
progeny. The mean o f  the  progeny was 13.92%, which was below 
the  mean o f  e i t h e r  paren t as  w e ll  as  being  .89% sucrose  lower 
than the  average o f  the  p a re n t  means. There were 77 c lo n e s ,  or 
79% o f  th e  progeny, which f e l l  below th e  average o f  the  p a ren t  
means while th e re  were only  21 c lo n e s ,  o r  21% o f  the  progeny, 
which were above t h i s  v a lu e .  As fo r  th e  f i r s t  5 c ro s s e s ,  th e r e  
was a marked tendency fo r  more c lo n es  to  have sucrose  percen tages  
below the  average o f  the  p a re n ts  than  above th e  p a re n ta l  average .
There were no c lones  which were above th e  range o f  th e  
h ig h es t  sucrose p a re n t ,  L 60-25, w hile  th e r e  were 23 c lo n e s ,  o r  
23% of the  progeny, which f e l l  below th e  range o f  CP 66-346.
These t r a i t s  make the  progeny o f  t h i s  c ro ss  a ty p ic a l  o f  a 
q u a n t i t a t iv e  c h a ra c te r .
An a n a ly s is  o f  v a r ia n c e  was c a lc u la te d  among th e  96 progeny 
and 2 p a re n ta l  c lones  o f  c ro ss  6 u s ing  th e  h a rv e s ts  as r e p l i c a t i o n s .  
There were h ig h ly  s ig n i f i c a n t  d i f f e r e n c e s  fo r  both  the  clones  
and h a rv e s ts  components. The h ig h ly  s i g n i f i c a n t  F va lue  fo r  the  
h a rv e s ts  component along w ith  th e  9% c o e f f i c i e n t  o f  v a r i a t io n  
in d ica ted  th a t  environment o f  s e a so n a l  e f f e c t  had a s tro n g  in f lu en c e  
on th e  behavior o f  the  c lones  fo r  su c ro se  c o n te n t .  The h ig h ly
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s ig n i f i c a n t  F value fo r  the  clones component in d ic a t e s  g e n e t ic  
d i f f e re n c e s  among c lones  as an average o f both h a r v e s t s .  Using 
th e  HSD t e s t ,  i t  was determined th a t  th e re  were 5 c lo n e s ,  o r  5% 
o f  the  progeny, s i g n i f i c a n t l y  h igher than the mean o f  L 6 0-25 
w hile  an a d d i t io n a l  18 c lones  were not s i g n i f i c a n t l y  d i f f e r e n t  
from L 60-25. This r e s u l t s  in  23 c lo n es ,  o r  23% o f  th e  progeny, 
which were not s i g n i f i c a n t l y  lower than L 60-25. There were 
38 c lo n e s ,  o r  39% o f  th e  progeny, s ig n i f i c a n t ly  lower than  th e  
mean o f CP 66-346.
From the  above da ta  i t  i s  evident th a t  t h e r e  were s e v e ra l  
clones among th e  sm all progeny which were h ig h e r  in  su c ro se  
p ercen t than  the  p a ren ts  of t h i s  c ross  but an even l a r g e r  number 
o f  c lones which were lower than the p a re n ta l  c lo n e s .  This means 
t h a t  e f f e c t iv e  s e le c t io n  fo r  high sucrose p e rcen t  would have to  
be p ra c t ic e d  in  o rder  to  o b ta in  clones from t h i s  c ro ss  t h a t  
exceed L 60-25 in  sucrose  co n ten t.  There were a la rg e  number 
o f c lones which approached an accep tab le  sucrose  c o n te n t ,  
a lthough s e le c t io n  would s t i l l  have to  be p r a c t ic e d  to  e l im in a te  
a t  an e a r ly  s ta g e  th e  c lones  th a t  a re  only mediocre o r  low in  
suc rose .
The m oderately  h igh  c o r r e la t io n  c o e f f i c i e n t  o f  .48 between 
th e  same c lones  in  d i f f e r e n t  h a rv es ts  which was p re se n te d  e a r l i e r  
suggests  t h a t  s e le c t io n  fo r  high sucrose co n ten t based on a 
s in g le  h a rv e s t  in  sm all c lo n a l  p lo ts  would be m odera te ly  b u t  
not com pletely  e f f e c t i v e .  I t  can be po in ted  out th a t  th e r e  were
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4 c lones  shown to  be as  h igh in  sucrose  as CP 65-357 among the  
98 seg reg a tes  o f  th e  L 60-25 x CP 66-346 c ro ss .  These r e s u l t s  
in d ic a te  t h a t  c ro ss  6 could be regarded as a p o t e n t i a l  source 
o f  e x c e p t io n a l ly  h igh sucrose  clones  in  a breeding  program.
E stim ates o f  h e r i t a b i l i t y  o f  sucrose  in  c ro ss  6 were 
c a lc u la te d  in  o rder  to  determ ine more a c c u ra te ly  the  e f f e c t i v e ­
ness  o f  s e l e c t io n  fo r  h igh  sucrose . C o r re la t io n  c o e f f i c i e n t s
between su c ro se  c o n ten t  o f  the 98 experim ental c lones  in  the
2 h a rv e s ts  and th e  mean sucrose  o f both  h a rv e s ts  were c a lc u la te d .  
The r  va lues  between the  mean sucrose  and th a t  in  each o f the  
h a rv e s ts  were as fo llow s:
f o r  the  1973 h a rv e s t  = .90 
fo r  the  1974 h a rv e s t  “ .82
Both o f  the  c o e f f i c i e n t s  were p o s i t i v e ,  h ig h ly  s ig n i f i c a n t ,  and 
in d ic a te d  a s tro n g  a s s o c ia t io n .  These r e s u l t s  in d ic a te  t h a t  a 
c lone high in  sucrose  in  e i t h e r  h a rv e s t  tended to  be high in  
sucrose  as an average o f  the  2 h a rv e s ts .
By u s in g  th e  1973 h a rv e s t  r e s u l t s ,  i t  can be shown t h a t ,  
j u s t  as fo r  th e  prev ious  c ro s s e s ,  the  experim ental c lones  in  
th e  progeny which proved to  have high sucrose  as  an average o f  
bo th  h a rv e s ts  could have been s e le c te d  e f f e c t i v e ly  from the  
sucrose  d a ta  o f  a s in g le  h a rv e s t .  I f  s e le c t io n  had been p ra c t ic e d  
from th e  1973 data  a lone  and a l l  c lones  kept which were h ig h e r  
than  12.0% su c ro se ,  a t o t a l  o f  47 c lo n e s ,  o r  s l i g h t l y  le ss  than 
50% of the  progeny would have been k e p t .  These 47 s e le c te d  c lones
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of cross 6 would have included all of the 15 clones which were
highest in sucrose as an average of both harvests.
CP 52-68 x L 65-69.
In  Table 16 a re  p resen ted  the  frequency d i s t r i b u t i o n s  fo r  
th e  experim enta l c lones  and p a r e n ta l  c lo n es  o f  c ross  7 (CP 52-68 
x L 65-69) fo r  both  o f  th e  h a rv e s ts  conducted in  1973 and 1974.
The agreement in  sucrose  pe rcen tages  fo r  th e  experim ental 
c lones o f  c ro ss  7 between the 2 h a rv e s ts  was determined by 
c a lc u la t in g  a c o r r e l a t i o n  c o e f f i c i e n t .  An r  value o f .62 was 
ob ta ined  between the  1973 sucrose  p e rc e n t  in  p la n t  cane and the 
1974 sucrose  p e rcen t  in  f i r s t  s tu b b le ,  which i s  p o s i t i v e ,  h igh ly  
s i g n i f i c a n t ,  and in d ic a te s  a m oderately  s tro n g  a s s o c ia t io n .
This means th a t  c lones  o f  c ro ss  7 t h a t  were h igh  in  sucrose  
con ten t in  p la n t  cane a lso  tended to  be h igh in  sucrose  in  f i r s t  
s tu b b le ,  w h ile  c lones  low in  su c ro se  in  p la n t  cane tended to  be 
low in  f i r s t  s tu b b le .  I t  can a lso  be seen th a t  th e  r e la t io n s h ip  
o f  the  progeny to  i t s  p a re n ts  in  any in d iv id u a l  h a rv e s t  i s  not 
s u b s t a n t i a l l y  d i f f e r e n t .  T h e re fo re ,  because o f th e  moderately 
c lo se  ranking  o f  th e  c lones  in  each h a rv e s t  and th e  s im i la r  
r e l a t io n s h ip  o f  th e  progeny to  th e  p a re n ts  in  th e  h a r v e s t s ,  the  
mean sucrose  a s  an average o f  a l l  h a rv e s ts  was c a lc u la te d  fo r  
th e  p a r e n ta l  and experim enta l c lones  o f  t h i s  c ro s s .  I t  i s  f e l t  
t h a t  th e  mean sucrose  percen tages  can be used as a c cu ra te  
measures o f  th e  t r u e  sucrose  p o t e n t i a l  o f  the  c lones  in  determ ining 
the in h e r i ta n c e  o f  sucrose  c o n te n t .
Table 16. Frequency distributions for sucrose percent for the parents, CP 52-68 and L 65-69, and the
experimental clones from cross 7 in the 2 harvests conducted during 1973 and 1974.
Number o f  c lones  and pe rcen t o f  proeenv in  each sucrose  c la s s
P oou la tion 7.50 8.50 9.50 10.50 11.50 12.50 13.50 14.50 15.50 16.50 17.50 T o ta l Mean
P la n t  cane, 1973
CP 52-68 2 3 1 6 11.44
L 65-69 1 1 2 1 1 6 11.54
Progeny (No.) 2 8 13 10 28 15 12 6 94 11.41
Progeny ( % ) 2 9 14 11 30 16 13 6
F i r s t s tu b b le , 1974
CP 52-68 3 2 1 6 15.26
L 65-69 2 3 1 6 16.27
Progeny (No.) 1 1 2 4 13 21 30 18 4 94 14.95
Progeny ( % ) 1 1 2 4 14 22 32 19 4
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The frequency d i s t r i b u t i o n s  fo r  the p a re n ts  and exper im en ta l  
c lones  o f c ro ss  7 as  averages o f a l l  h a rv e s ts  a re  shown in  Table 
17. The range in  sucrose  fo r  the  r e p l i c a t io n s  o f  CP 52-68 was 
12.60 to  13.95% w hile  the  range fo r  L 65-69 was from 13.04 to  
14.90%. The ranges o f the  2 p a ren ts  overlapped and th e  means 
o f  the  2 p a ren ts  were not s i g n i f i c a n t l y  d i f f e r e n t .  The average 
o f  the  paren t means i s  13.63%.
The range among the  sucrose means o f the  94 exper im en ta l  
c lones  as an  average o f  the  2 h a rv e s ts  was from 8.63 to  15.99%. 
There was a la rg e  number o f  c la s s e s  and the  c lones  were con­
t in u o u s ly  d i s t r i b u t e d ,  ty p ic a l  o f  q u a n t i t a t iv e  t r a i t s .  However, 
th e r e  were some f a c to r s  about t h i s  d i s t r i b u t i o n  which caused 
i t  to  be somewhat d i f f e r e n t  from a normally d i s t r i b u t e d  q u a n t i ­
t a t i v e  c h a ra c te r .
The c l a s s  which conta ined  the  most experim en ta l c lo n es  had 
a c la s s  c e n te r  o f  13.5% sucrose  w ith  31 c lo n e s ,  o r  33% o f  th e  
progeny. The mean o f  the  progeny was 13.18%, which was below 
the  mean o f  e i t h e r  pa ren t and .45% sucrose  below th e  average o f 
the  2 paren t means. There were 56 c lo n e s ,  o r  60% of the  progeny, 
which f e l l  below th e  average o f  th e  2 paren t means w h ile  th e re  
were 38 c lo n e s ,  o r  40% o f  th e  progeny, which were above t h i s  v a lu e .  
As fo r  the  prev ious  c ro s s e s ,  th e re  was a marked tendency fo r  more 
c lones  to  have sucrose  percen tages  below th e  average o f  the  
p a ren ts  than above the  p a re n ta l  average.
Table 17. Frequency distributions for sucrose percent for the parents, CP 52-68 and L 65-69, and the
experimental clones from cross 7 as an average of all harvests conducted in 1973 and 1974.
Number o f c lones in  each sucrose  c la s s
P opu la tion 8.50 9.50 10.50 11.50 12.50 13.50 14.50 15.50 T o ta l Mean
CP 52-68 2 4 6 13.35
L 65-69 4 2 6 13.90
Progeny 1 3 4 9 19 31 19 8 94 13.18
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There were 25 c lo n e s ,  o r  27% o f  the  progeny, which f e l l  
o u ts id e  the  range o f  e i t h e r  p a re n t .  Eight c lo n e s ,  o r  9% o f  
the progeny, were above the  range o f  the h ig h er  sucrose p a re n t ,
L 65-69, w hile  17 c lo n e s ,  o r  18% of the  progeny, f e l l  below 
the range o f  CP 52-68.
An a n a ly s is  o f  v a r ian ce  was c a lc u la te d  among the  94 progeny 
and 2 p a re n ta l  c lones o f  c ross  7 using th e  h a rv e s ts  as r e p l i c a t io n s .  
There were h ig h ly  s ig n i f i c a n t  d i f f e re n c e s  fo r  both the  clones 
and h a rv e s ts  components. The h ig h ly  s ig n i f i c a n t  F value fo r  the 
h a rv e s ts  component a long w ith  the  c o e f f i c i e n t  o f  v a r ia t io n  o f  7% 
in d ic a te d  t h a t  environment o r  seaso n a l e f f e c t  had a s trong  
in f lu en c e  on th e  behavior o f  th e  clones fo r  sucrose co n te n t .
The h ig h ly  s ig n i f i c a n t  F value  fo r  the  c lones  component 
in d ic a te s  g e n e t ic  d i f f e re n c e s  among c lones  as an average o f both 
h a rv e s ts .  Using the  HSD t e s t ,  i t  was determ ined th a t  th e re  were 
15 c lo n e s ,  o r  16% o f  th e  progeny, s ig n i f i c a n t l y  h igher than the 
mean o f  L 65-69 w hile  th e re  were 33 c lo n e s ,  o r  35% o f  the progeny, 
s i g n i f i c a n t l y  lower than  the  mean o f CP 52-68. I t  should be 
po in ted  ou t t h a t  none o f the  h ig h er  sucrose  clones  o f  th i s  cross  
were o f  th e  l e v e l  o f  th e  h igh  sucrose  experim enta l c lones in  
the  o th e r  c r o s s e s .
From t h i s  d a ta  i t  i s  apparen t th a t  th e r e  were s e v e ra l  c lones 
among the  sm all progeny h igher  in  sucrose p e rcen t  than the paren ts  
o f  t h i s  c r o s s ,  b u t  an even g r e a te r  number o f  c lones  were lower 
than the  p a r e n ta l  v a r i e t i e s .  This means th a t  e f f e c t iv e  s e le c t io n
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fo r  h igh  sucrose  percen t would have to  be p r a c t ic e d  in  o rder  to  
o b ta in  c lones  from the  c ross  th a t  exceed L 65-69 in  sucrose 
con ten t and e l im in a te  a t  an e a r ly  s ta g e  th e  c lo n es  th a t  a re  only 
mediocre o r  low in  sucrose .
The moderately high c o r r e l a t i o n  c o e f f i c i e n t  o f .62 between 
the same clones in  d i f f e r e n t  h a rv e s ts  which was p resen ted  e a r l i e r  
suggests  th a t  s e le c t io n  fo r  high sucrose  c o n ten t  based on a 
s in g le  h a rv e s t  i n  small c lo n a l  p lo t s  would be m oderately  but 
not com pletely  e f f e c t i v e .  However, i t  should be po in ted  out 
th a t  no c lones  w ith  e x c e p tio n a lly  high su c ro se  c o n te n t ,  comparable 
to  L 61-67 or CP 65-357, occurred among th e  94 seg re g a te s  o f the 
CP 52-68 x L 65-69 c ro ss .  These r e s u l t s  suggest  t h a t  t h i s  type 
o f c ro ss  should not be regarded as a p o t e n t i a l  source  o f ex cep tio n ­
a l l y  h igh sucrose  clones in  a b reed ing  program. On the  o th e r  
hand, i t  i s  s ig n i f i c a n t  th a t  approxim ate ly  9% o f  th e  progeny were 
d i s t i n c t l y  h ig h e r  than L 65-69 and w ith in  the  range o f  L 60-25.
This c o n s t i t u t e s  an unexpectedly h igh  frequency o f  seg reg a te s  in  
the  c ro ss  th a t  would be considered  as  p o sse s s in g  s u p e r io r  
sucrose  p e rcen tages .
Estim ates  o f  h e r i t a b i l i t y  o f  sucrose  in  c ro s s  7 were c a l ­
c u la ted  in  o rde r  to  determ ine more a c c u ra te ly  th e  e f fe c t iv e n e s s  
o f  s e l e c t io n  fo r  high suc ro se . C o r r e la t io n  c o e f f i c i e n t s  between 
sucrose con ten t o f  the  94 experim enta l c lo n es  in  th e  2 h a rv e s ts  
and the  mean sucrose  o f  both  h a rv e s ts  were c a lc u la te d .  The r  
values between the  mean o f  the  2 h a rv e s ts  and th a t  in  each o f the
h a rv e s ts  were as fo llow s:
fo r  the  1973 h a rv e s t  = .91
fo r  th e  1974 h a rv e s t  = .89
Both o f  th e  c o e f f i c i e n t s  a re  p o s i t iv e ,  h ig h ly  s i g n i f i c a n t ,  and 
in d ic a te  a s trong  a s s o c ia t io n .  These r e s u l t s  in d ic a te  th a t  a 
c lone high in  sucrose  in  e i t h e r  h a rv es t  tended to  be h igh in  
sucrose  as an average o f  the  2 h a rv e s ts .
By using  th e  1973 h a rv e s t  r e s u l t s ,  i t  can be shown t h a t ,  
j u s t  as fo r  th e  p rev ious  c ro s s e s ,  the experim en ta l c lones  in  
the  progeny which proved to  have high sucrose  as an average  o f 
both h a rv e s ts  could have been se le c te d  e f f e c t i v e l y  from th e  
sucrose  d a ta  o f  a s in g le  h a rv e s t .  I f  s e l e c t io n  had been p ra c ­
t ic e d  from the 1973 da ta  a lone  and a l l  c lones  kep t which were 
h igher  than  11.75% su c ro se ,  a t o t a l  o f  44 c lo n e s ,  or s l i g h t l y  
le ss  than  50% o f  th e  progeny would have been k e p t .  These 44 
s e le c te d  c lones  o f  c ro ss  7 would have inc luded  a l l  o f  th e  15 
c lones which were h ig h e s t  in  sucrose  as an average  o f  both  
h a r v e s t s .
CP 65-357 x L 65-69 .
In  Table 18 a r e  p resen ted  the  frequency d i s t r i b u t i o n s  fo r
th e  experim enta l c lones  and p a re n ta l  c lones o f  c ro s s  8 (CP 65-357
x L 65-69) for both  o f th e  h a rv e s ts  conducted in  1973 and 1974.
The agreement in  sucrose  percen tages  fo r  th e  experim en ta l 
c lones  o f  c ross  8 between the  2 h a rv e s ts  was determ ined by 
c a lc u la t in g  a c o r r e la t io n  c o e f f i c i e n t .  An r  va lue  o f  .49 was
Table 18. Frequency distributions for sucrose percent for the parents, CP 65-357 and L 65-69, and the
experimental clones from cross 8 in the 2 harvests conducted during 1973 and 1974.
_________ Number o f  c lones  and p e rcen t  o f  progeny in  each sucrose  c la s s ___________
P opu la tion  8 .50  9.50 10.50 11.50 12.50 13.50 14.50 15.50 16.50 17.50 18.50 19.50 Tota l
P lan t  cane , 1973
CP 65-357 1 4 1 6 15.49
L 65-69 1 1 3 1 6 13.30
Progeny (No.) 2 3 10 19 18 23 15 5 3 98 12.74
Progeny ( % ) 2 3 10 19 18 23 15 5 3
F i r s t  s tu b b le ,  1974
CP 65-357 3 2 1 6 18.24
L 65-69 1 4 1 6 16.63
Progeny (No.) 1 1 5  13 21 24 24 8 97 16.23
Progeny ( % ) 1 1 5  13 22 25 25 8
obta ined  between the 1973 sucrose  p e rcen t  in  p la n t  cane and 
the  1974 sucrose percen t in  f i r s t  s tu b b le ,  which i s  p o s i t i v e ,  
h ig h ly  s ig n i f i c a n t ,  and in d ic a te s  a moderate a s s o c ia t io n .
This means th a t  c lones of c ro ss  8 t h a t  were high in  sucrose 
con ten t in  p la n t  cane tended to  be h igh  in  sucrose  in  f i r s t  
s tu b b le ,  while c lones low in  sucrose  in  p la n t  cane tended to  
be low in  f i r s t  s tu b b le .  I t  can a lso  be seen th a t  th e  r e l a t i o n ­
sh ip  o f the progeny to  i t s  p a re n ts  in  any in d iv id u a l  h a rv e s t  i s  
not s u b s ta n t i a l ly  d i f f e r e n t .  T h e re fo re ,  because o f  the  moder­
a t e l y  c lo se  ranking o f  the c lones  in  each h a rv e s t  and the  s im i la r  
r e l a t io n s h ip  o f the progeny to  th e  p a re n ts  in  the  h a r v e s t s ,  the  
mean sucrose as an average o f  a l l  h a rv e s ts  was c a lc u la te d  for 
the p a re n ta l  and experim ental c lones  o f  t h i s  c ro s s .  I t  i s  f e l t  
th a t  the mean sucrose percen tages  can be used as a c c u ra te  
measures o f the t ru e  sucrose p o t e n t i a l  o f  the  c lones  in  determ ining  
the  in h e r i ta n c e  of sucrose c o n te n t .
The frequency d i s t r i b u t i o n s  fo r  the  p a re n ts  and experim ental 
c lones  o f  c ross  8 as averages o f  a l l  h a rv e s ts  a re  shown in  
Table 19. The range in  sucrose  o f  th e  r e p l i c a t io n s  o f  CP 65-357 
was from 16.33 to 17.88% w hile  th e  range in  sucrose  o f  L 65-69 
was 14.28 to  15.57%. The ranges o f  th e  2 p a re n ts  occupied 
d i f f e r e n t  sucrose c la s se s  r e s u l t i n g  in  the  mean o f  CP 65-357 
being s ig n i f i c a n t ly  h igher than the  mean o f  L 65-69 (Table 3 ) .
The average of the 2 parent means was 15.91%.
Table 19. Frequency distributions for sucrose percent for the parents, CP 65-357 and L 65-69, and the
experimental clones from cross 8 as an average of all harvests conducted in 1973 and 1974.
P o pu la tion
Number o f  c lones in  each sticrose c l a s s
17.50 Tota l Mean10.50 11.50 12.50 13.50 14.50 15.50 16.50
CP 65-357 4 2 6 16.86
L 65-69 4 2 6 14.96
Progeny 1 4 10 18 30 20 11 3 97 14.50
vO
VO
The range among the sucrose  means o f  the  97 experim ental 
c lones  as an average o f  the  2 h a rv e s ts  was from 10.97 to  17.64%. 
There was a la rg e  number o f  c la s s e s  and the  clones were continuously  
d i s t r i b u t e d ,  t y p ic a l  o f  q u a n t i t a t i v e  t r a i t s .  However, th e re  were 
some f a c to r s  about t h i s  d i s t r i b u t i o n  which caused i t  to be some­
what d i f f e r e n t  from a normally d i s t r i b u t e d  q u a n t i t a t iv e  c h a ra c te r .  
The c la s s  which conta ined  the  most experim ental c lones  had a 
c la s s  c e n te r  o f  14.5% sucrose  w ith  30 c lo n e s ,  o r  31% of the 
progeny. The mean o f  the  progeny was 14.50%, which was below 
th e  mean o f  e i t h e r  paren t and over 1.0% sucrose  lower than the 
average o f  the  2 p a re n t  means. There were 82 c lo n e s ,  or 85% 
o f  th e  progeny, which f e l l  below th e  average o f the  2 parent 
means, w hile  only 15 c lo n e s ,  o r  15% o f  the  progeny, were above 
the average o f the 2 pa ren t means. I t  i s  ev iden t th a t  fo r  a l l  
c ro sse s  th e re  was a marked tendency fo r  more clones to  have 
sucrose  percen tages  below the  average o f  the p a ren ts  than above 
the  p a re n ta l  average.
There were no c lones  which were above the range o f  CP 65-357 
w hile  th e r e  were 33 c lo n e s ,  o r  347. o f  th e  progeny, which f e l l  
below th e  range o f  L 65-69.
An a n a ly s is  o f  v a r ian ce  was c a lc u la te d  among the  97 progeny 
and 2 p a re n ta l  c lones  o f  c ro ss  8 us ing  the 2 h a rv e s ts  as r e p l i ­
c a t io n s .  There were h ig h ly  s ig n i f i c a n t  d i f f e re n c e s  fo r  both the 
c lones  and the  h a rv e s ts  components. The h igh ly  s ig n i f i c a n t  F 
value  fo r  th e  h a rv e s ts  component a long w ith  the c o e f f i c i e n t  o f
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v a r i a t io n  o f  8% in d ica ted  th a t  environment o r  se a so n a l  in f lu e n c e  
had a s trong  e f f e c t  on the  behav ior o f  the c lones  fo r  sucrose  
c o n te n t .
The h ig h ly  s ig n i f i c a n t  F va lue  f o r  th e  c lones  component 
in d ic a te s  g en e tic  d if fe re n c e s  among c lo n es  as an average o f  
both  h a rv e s ts .  Using the HSD t e s t ,  i t  was determ ined th a t  th e re  
were 2 c lo n e s ,  o r  2% of the  progeny, s i g n i f i c a n t l y  h igher  than  
th e  mean o f  CP 65-357 while an a d d i t i o n a l  6 c lo n es  were not 
s i g n i f i c a n t l y  d i f f e r e n t  from CP 65-357. This r e s u l t e d  in  only 
8 c lo n e s ,  or 8% o f  the progeny, which were not s i g n i f i c a n t l y  
lower than the  mean of CP 65-357. There were 42 c lo n e s ,  o r  
43% of the  progeny, s ig n i f i c a n t l y  lower than  the  mean of 
L 65-69.
From t h i s  inform ation i t  i s  ev id en t th a t  th e r e  were s e v e ra l  
c lones  among the small progeny which were h ig h e r  in  sucrose  
percen t than the  paren ts  o f  t h i s  c ro ss  bu t an even la rg e r  number 
o f c lones  which were lower than  th e  p a r e n ta l  v a r i e t i e s .  This 
means th a t  e f f e c t iv e  s e le c t io n  fo r  h igh  sucrose  p e rc e n t  would 
have to  be p ra c t ic e d  in  o rder  to  o b ta in  c lones  from t h i s  c ro ss  
th a t  equal CP 65-357 in  sucrose  c o n te n t .  There was a la rg e  number 
o f  c lones  which approached an a c c e p ta b le  sucrose  c o n te n t ,  
a lthough s e le c t io n  would s t i l l  have to  be p r a c t ic e d  to  e l im in a te ,  
a t  an e a r ly  s ta g e ,  the  clones th a t  a r e  only  mediocre o r low in  
suc rose .
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The moderately high c o r r e l a t io n  c o e f f i c i e n t  o f  .49 between 
th e  same clones in  d i f f e r e n t  h a rv e s ts  which was p resen ted  e a r l i e r  
su g g es ts  th a t  s e le c t io n  fo r  h igh sucrose conten t based on a 
s in g le  h a rv e s t  in  sm all c lo n a l  p lo ts  would be m oderately but not 
com pletely  e f f e c t i v e .  I t  can be poin ted  out th a t  th e r e  were 
only  2 c lones  as h igh in  sucrose  as the  l e v e l  of CP 65-357 
among the  97 seg reg a tes  o f  the  CP 65-357 x L 65-69 c ro s s .  These 
r e s u l t s  suggest th a t  u n l ik e  c ross  1 and c ro ss  7 but l i k e  the  
o th e r  c ro s s e s ,  t h i s  c ro ss  could be regarded as a p o t e n t i a l  source 
o f  e x c e p t io n a l ly  h igh  sucrose  clones in  a breeding  program.
Estim ates o f  h e r i t a b i l i t y  o f  sucrose  in  cross  8 were c a l ­
c u la te d  in  o rd e r  to  determ ine more a c c u ra te ly  the e f f e c t iv e n e s s  
o f  s e le c t io n  fo r  high suc rose .  C o rre la t io n  c o e f f i c i e n t s  between 
sucrose  con ten t of th e  97 experim ental c lones  in  the  2 h a rv e s ts  
and th e  mean sucrose  o f  both h a rv e s ts  were c a lc u la te d .  The r  
va lu es  between the  mean o f  the 2 h a rv e s ts  and th a t  in  each o f  
the  h a rv e s ts  were as fo llow s:
fo r  the 1973 h a rv es t  = .87 
fo r  th e  1974 h a rv e s t  * .85
Both o f  the  c o e f f i c i e n t s  were p o s i t iv e ,  h ig h ly  s ig n i f i c a n t ,  and 
in d ic a te d  a s tro n g  a s s o c ia t io n .  These r e s u l t s  in d ic a te  th a t  a
c lone  high in  sucrose in  e i t h e r  h a rv es t  tended to  be h igh  in
sucrose  as an average o f the  2 h a rv e s ts .
By using the  1973 h a rv e s t  r e s u l t s ,  i t  can be shown th a t  j u s t
as  fo r  the  previous c ro s s e s ,  the  experim ental c lones in  the  progeny
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which proved to  have h igh  sucrose  as an average o f bo th  h a rv e s ts  
could  have been s e le c te d  e f f e c t i v e l y  from th e  sucrose d a ta  of 
a s in g le  h a rv e s t .  I f  s e le c t io n  had been p ra c t ic e d  from the  1973 
d a ta  a lone  and a l l  c lones  kept which were h igher  than 13.0% 
su c ro se ,  a t o t a l  o f  46 c lo n e s ,  o r  s l i g h t l y  le ss  than 50% o f  the 
progeny, would have been k e p t .  These 46 s e le c te d  clones o f  c ross  
8 would have included  a l l  o f  th e  15 c lones  which were h ig h es t  
in  sucrose  as an average o f  both  h a rv e s ts .
D isc u ss io n .
In  o rd e r  to  r e l i a b l y  i n t e r p r e t  the  r e s u l t s  o f  the  8 c ro sses  
over th e  4 -year  sampling p e r io d ,  the  da ta  as an average o f  a l l  
h a rv e s ts  fo r  each c ro ss  were considered  c o l l e c t iv e ly .  The 2 
p a re n ts  fo r  each c ro ss  were s ig n i f i c a n t l y  d i f f e r e n t  fo r  a l l  o f  
the  c ro sse s  except fo r  c ro sses  1 and 7. There was a r e l a t i v e l y  
c lo se  agreement between the  rank ing  o f the  progeny means o f 
th e  8 c ro sse s  during  th e  4 -y ea r  period  and t h e i r  ranking as an 
average o f a l l  h a r v e s t s .  I t  might be po in ted  out th a t  th e re  
appeared to  be 3 le v e ls  o f  progeny invo lved : very high i s  in
c ro sse s  2, 4 , 5 and 8 (progeny means o f  14.19, 14.23, 14.60 
and 14.50%, r e s p e c t iv e ly ) ;  h igh as in  c ro sses  3 and 6 (progeny 
means o f  13.92% fo r  b o th ) ;  and in te rm ed ia te  as in  c ro sses  1 and 
7 (progeny means o f  12.90 and 13.18%, r e s p e c t iv e ly ) .  By comparing 
progeny means to  the  averages o f  the  2 p a ren t  means i t  can be 
concluded th a t  c ro sse s  w ith  very  high sucrose  p a ren ts  produced 
p rogen ies  w ith  very  h igh  sucrose  means, as in  c ro sses  2, 4, 5
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and 8. The same can be concluded fo r  p a re n ts  o f  c ro sse s  w ith  
high o r In te rm ed ia te  le v e l  sucrose  av erag es ,  as In  c ro sses  3 , 6,
1 and 7.
For a l l  c ro sse s  as an average o f a l l  h a rv e s ts  the  mean of 
the  progeny f e l l  below the  mean o f  the  h ig h e s t  suc ro se  paren t 
w hile  in  7 o f the  8 c ro sses  the  mean o f  the  progeny even f e l l  
below th e  mean o f  the  lowest sucrose  p a ren t  o f  th e  c ro s s .  In  
c ro ss  3 th e  mean o f  the progeny was above the  mean o f  the  lowest 
sucrose  p a ren t  o f th a t  c ro ss .  However, fo r  a l l  o f  th e  c ro s s e s ,  
the  mean o f  the  progeny f e l l  below the  average o f  th e  p a ren ts  
by a margin o f  .45 to  1.41% sucrose .
For a l l  c ro sse s  th e re  was a la rg e r  pe rcen tage  o f  experim ental 
c lones  which f e l l  below the  average o f  the  2 p a ren t  means o f  th a t  
c ro ss  than  above t h i s  va lue . The percen tage  o f  c lones  below 
the  average o f  th e  2 paren t means ranged from 60 to  85% w hile  
th e  percen tage  o f  c lones  above the  average o f  th e  2 pa ren t means 
ranged from 15 to  40%. By averag ing  a l l  8 c r o s s e s ,  the  mean 
percen tage  o f c lones  below the  average o f  th e  2 p a re n t  means 
was 74% w hile  th e  mean percentage o f  c lones  above the  average 
o f  the 2 p a ren t  means was only  26%.
The p o s s i b i l i t y  o f  p a r t i a l  dominance fo r  low sucrose  a r i s e s ,  
bu t because o f  the  tendency fo r  many o f  the  c lo n es  in  the  
p rogen ies  to  be lower in  sucrose than th a t  o f  th e  low paren t t h i s  
ex p lan a t io n  does not seem lo g ic a l .  In s te a d  th e se  r e s u l t s  
in d ic a te  some s o r t  o f  m u lt ip le  gene e f f e c t  o r . e p i s t a s i s .  . A l l
c lo n e s ,  even h igh  sucrose c lo n e s ,  have a number o f  genes fo r  
sucrose  some o f which a re  favo rab le  fo r  sucrose  development 
and o th e rs  which a re  unfavorab le  fo r  sucrose  co n te n t .  These 
genes which do no t favor sucrose  development a r e  o f te n  masked 
in  t h e i r  exp ress ion  o f  t h i s  t r a i t .  However, when 2 clones a re  
c ro sse d ,  th e se  genes a re  a b le  to  express  themselves among the  
seg reg a te s  and th e  r e s u l t  i s  a la rg e r  percen tage  o f the pop­
u l a t i o n  p o ssess in g  th e  genes fo r  unfavorab le  sucrose develop­
ment .
I t  has p re v io u s ly  been shown th a t  ju ic e  q u a l i ty  i s  po ly ­
genic  in  in h e r i ta n c e  and th e se  d a ta  s u b s ta n t i a t e  t h i s  f a c t .
The p resence o f  genes which r e s u l t  in  low sucrose  in  a l l  
p a r e n ta l  c lones  p laces  l im i ta t io n s  on th e  achievements p o s s ib le  
in  b reed ing  fo r  h igh su c ro se .  I t  would appear th a t  continuous 
improvement in  sucrose  could be a t t a in e d  only with the  a id  o f 
su p e r io r  paren t m a te r ia l .
From th e  d a ta  i t  i s  apparen t t h a t  t r a n s g re s s iv e  seg re g a tio n  
occurred  among th e  progeny o f the  c ro sse s  s tu d ie d .  The frequency 
o f c lones  below the  range o f  sucrose o f th e  low paren t o r  above 
th e  range o f th e  high pa ren t o f  the  8 c ro sse s  as an average o f  
a l l  h a rv e s ts  v a r ied  from 8 to  44%, w ith  a mean o f  25%. This 
in d ic a te s  t h a t ,  over a l l  c r o s s e s ,  th e re  was 1/4 o f  the  progeny 
which occurred  o u ts id e  o f  th e  range o f the  p a re n ts  o f a c ro s s .
Of t h i s  number, only  an average o f 2% occurred  above the  range 
o f  the  h ig h er  sucrose  pa ren t o f  a c ro s s ,  w hile  an average o f 23%
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occurred  below the  range o f  the  lower sucrose  paren t o f  a c ro ss .
In  f a c t ,  only in  c ro sses  1 and 7 were th e re  any clones  which 
were above the range o f  the  h igher  sucrose  p a re n t .  Both o f 
th ese  c ro sse s  con ta ined  p a ren ts  and progeny in  the  lower range 
o f sucrose  s tu d ied  in  t h i s  experim ent.
In  a d d i t io n ,  from th e  an a ly ses  o f  v a r ian ce  i t  was found 
th a t  among the  8 c ro sses  th e re  was an average o f 40% o f  the 
progeny s i g n i f i c a n t l y  lower than the  mean o f  the  lowest sucrose  
p a r e n t ,  w hile  th e re  was an average o f  only  6% o f  th e  progeny 
s i g n i f i c a n t l y  h ig h er  than the mean o f  th e  h ig h e s t  sucrose 
p a r e n t .  These f req u en c ies  in d ic a te  th a t  t r a n s g re s s iv e  seg reg a­
t io n  did  occur. However, a la rg e  p o r t io n  o f  the  progeny o f any 
of the  8 c ro sses  s tu d ie d  occurred  above the  range o f  the  lowest 
sucrose  pa ren t but below th e  average o f the  2 p a ren t  means.
A sugarcane b reed ing  program r e l i e s  on r e c u r re n t  s e le c t io n  
fo r  continuous improvement in  t r a i t s .  The va lues  p resen ted  here  
in d ic a te  a s tro n g  need fo r  s e le c t io n  fo r  high sucrose  a t  a l l  
s tag e s  in  a program. I t  i s  ev iden t t h a t  only  a sm all amount o f  
improvement in  sucrose  percen t over th e  le v e l  o f  the  high sucrose  
p a ren t  can be expected in  the  progeny o f  a c ro ss  invo lv ing  high 
and very  h igh  sucrose  p a re n ts .
There were some t r a i t s  about th e  8 c ro sses  which demonstrated 
the  ty p ic a l  q u a n t i t a t i v e  n a tu re  o f  sucrose  c o n te n t .  The frequency 
d i s t r i b u t i o n s  possessed  a la rg e  number o f  c la s s e s  and the clones
were con tinuously  d i s t r i b u t e d  in  them. However, u n l ik e  t y p i c a l  
q u a n t i t a t iv e  c h a r a c t e r s , th e  progeny was cen te red  below the 
average o f  the 2 paren t means, as d esc r ib ed  above.
Because o f t r a n s g r e s s iv e  s e g re g a t io n ,  c lones w ith  h igh  
sucrose were produced from the  in te rm e d ia te  sucrose  con ten t 
c ro sse s .  However, i t  i s  apparen t from th e  da ta  t h a t  a la r g e r  
frequency o f high sucrose  c lones  was produced from the  c ro sses  
in  which one o r both  p a re n ts  had h igh  su c ro se .
The h ighest  sucrose  p a r e n t s ,  as an average o f  a l l  h a r v e s t s ,  
involved in  t h i s  study were CP 65-357 w ith  a mean o f 16.86%,
L 61-67 w ith  a mean o f  16.16%, CP 57-614 w ith  a mean o f  16.05% 
and L 62-96 w ith  a mean o f  15.69%. In  f i r s t  s tu b b le  in  1973,
CP 65-357 had a mean sucrose  o f  18.24% w ith  the  h ig h e s t  r e p l i ­
c a t io n  having 19.29%. In  th e  l a t e  f i r s t  s tu b b le  h a rv e s t ,
L 61-67 had a mean sucrose  o f  17.20%, w ith  th e  h ig h e s t  r e p l i ­
c a t io n  being 17.76% while in  th e  same h a rv e s t  CP 57-614 had 
a mean o f  16.44%, w ith  i t s  h ig h e s t  r e p l i c a t i o n  being  16.80%.
In p la n t  cane in  1971, L 62-96 had a mean sucrose  o f  16.69%, 
w ith  i t s  h ig h es t  r e p l i c a t i o n  being  17.63%.
There were no experim en ta l c lones  o f  c ross  5 o r c ro ss  8 
in  1974 which exceeded th e  h ig h e s t  r e p l i c a t i o n  o f CP 65-357.
In  cross  2 th e re  were 6 c lones  in  th e  l a t e  1972 h a rv e s t  which 
exceeded L 61-67, o f  which the  h ig h e s t  had 18.58%. There was 
one c lo n e ,  in  the 1971 h a rv e s t  in  c ro ss  3 which exceeded L 62-96, 
w ith  a sucrose of 17.94%. In  c ro ss  4 , th e re  were 6 c lones  in  the
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l a t e  1972 h a rv es t  which were highe?: than CP 57-614, o f  which 
the  h ig h e s t  had 17.37%.
I t  has been shown th a t  the l a rg e s t  frequency o f  the  progenies  
o f  th e  8 c ro sses  i s  not in  the  h ig h er  sucrose  ranges and so i t  
might be s a id  th a t  sucrose  i s  l im ited  in  i t s  upper range.
This p o in t  has been ev a lua ted  befo re  and the  da ta  seem to  in d ic a te  
t h i s .  For t h i s  s tudy  the  h ig h e s t  sucrose  recorded was one r e p l i ­
c a t io n  o f  CP 65-357 in  1974 which was 19.29%. This v a lue  i s  
c lo se  to  th e  probable  upper range agreed upon by se v e ra l  
r e se a rc h e rs  (3, 58, 73).
Estim ates  o f  h e r i t a b i l i t y  fo r  c lo n a l  p lo ts  were c a lc u la te d  
from c o r r e l a t i o n  c o e f f i c i e n t s .  The average c o r r e l a t i o n  c o e f f i c i e n t  
between th e  sucrose  p e rcen t  o f  each h a rv es t  and the average 
sucrose  p e rcen t  o f  a l l  h a rv e s ts  fo r  a l l  8 c ro sses  i s  .85. I t  
i s  apparen t th a t  th e  h e r i t a b i l i t y  o f  sucrose  on a c lo n a l  p lo t  
b a s is  in  th ese  8 c ro sses  i s  moderately  h igh and th a t  th e  e f f e c t i v e ­
ness o f  s e le c t io n  fo r  h igh sucrose  c lones  in  any one y ea r  would 
be m oderately  h igh . The va lues  a re  in  agreement w ith  p rev ious  
r e p o r t s .
T h e o re t ic a l  s e le c t io n  fo r  the  h ig h es t  50% o f  c lones  in  
sucrose  fo r  a s in g le  h a rv e s t  was made fo r  the  8 c ro s s e s .  For 
each o f  the  8 c ro s s e s ,  the  s e le c t io n  based on one su c ro se  a n a ly s is  
would have been very e f f e c t iv e  in  s e le c t in g  the  h ig h e s t  15 c lones  
for each c ro s s ,  r e g a rd le s s  o f  the  sucrose  l e v e l  o f  th a t  c ro s s .
The da ta  have in d ic a te d  th a t  a m u lt ip le  gene e f f e c t  and 
t r a n s g r e s s iv e  seg re g a tio n  cause a la rge  p o r t io n  o f the progeny 
o f  any o f th e  8 c ro sses  to  be in  a range of sucrose  which i s  
u n d e s ir a b le .  These f a c t s ,  along with the low percen tage  of 
r e a l l y  su p e r io r  h igh  sucrose  c lo n es ,  in d ic a te  th a t  a la rg e  
i n i t i a l  p o pu la tion  i s  req u ired  in  the  breeding  program in  o rd e r  
to  e f f e c t i v e l y  s e le c t  fo r  var io u s  t r a i t s  in c lu d in g  sucrose  
c o n te n t .  Many o f the  d e s ire d  t r a i t s ,  such as  h igh  su c ro se , 
i n  sugarcane a re  q u a n t i t a t i v e  t r a i t s  which a re  c o n tro l le d  by a 
polygene system and u t i l i z e  complex p h y s io lo g ic a l  p ro c e sse s .  
T h e re fo re ,  in  sim ultaneous s e le c t io n  fo r  th ese  q u a n t i t a t iv e  
t r a i t s ,  assuming no a s s o c ia t io n s  between sucrose  and o th e r  
c h a ra c te r s  as p rev io u s ly  shown (1, 4, 8, 44, 5 3 ) ,  th e re  would 
be a r a th e r  small frequency o f  su p e r io r  c lo n es .  In  o rd e r  to 
s e l e c t  high sucrose c lones  as e a r ly  as p o s s ib le ,  a s im ple , 
e f f e c t i v e  screen ing  techn ique  i s  o f  utmost im portance. The 
e f f e c t iv e n e s s  o f one p o s s ib le  technique , use o f  b r ix  data  
from s in g le  s to o l s ,  w i l l  now be d iscussed  in  th e  follow ing 
s e c t io n .
S e le c t io n  fo r  High Sucrose Experimental Clones 
From the  previous s e c t io n  i t  can be seen th a t  th e re  a re  
c e r t a i n  experim ental c lones  from each o f the  progenies  o f  the  8 
c ro s s e s  which co n ta in  h igh o r  even very high le v e ls  o f  su c ro se .  
However, a problem l i e s  in  e f f e c t iv e ly  s e le c t in g  out th ese  c lones
from the  in d iv id u a l  p ro g en ie s .  The d e s ire d  o b je c t iv e  would be to  
s e le c t  as many o f  the  h igh su c ro se  c lones  as p o s s ib le  w ithout 
lo s in g  a cons id e rab le  p e rcen tag e ,  w hile  a t  the  same time r e ­
ta in in g  as few low sucrose  c lones  as  p o s s ib le .  The e f f e c t i v e ­
ness o f  hand-re frac to m ete r  b r ix  read in g s  o f  s in g le  s to o l s  in  
accomplishing t h i s  s e le c t io n  was one o f  the  primary phases o f  
the  re sea rch .
In  o rder to determ ine th e  e f f e c t iv e n e s s  th a t  s e le c t io n  fo r  
h igh  re f rac to m e te r  b r ix  in  s in g le  s to o l s  would have had on the  
o v e r a l l  sucrose l e v e l  o f  exper im en ta l  c lo n e s ,  the  a s s o c ia t io n  
between the  re f ra c to m e te r  b r ix  o f  s in g le  s to o l s  and sucrose  
percen tage  of the  c lones  ob ta in ed  from them was measured by 
c a lc u la t io n  of c o r r e l a t i o n  c o e f f i c i e n t s  fo r  th e  8 c ro s s e s .  
C o rre la t io n  c o e f f i c i e n t s  between th e  mean o f  the 2 re f ra c to m e te r  
read ings  o f the  s in g le  s to o l s  and the  sucrose  percen tages  o f  the  
clones  in  each o f  th e  in d iv id u a l  h a rv e s ts  as w ell  as between 
re fra c to m e te r  b r ix  and sucrose  p e rcen tag e  as an average o f a l l  
h a rv e s ts  fo r  each c ro ss  a r e  shown in  Table 20.
The c o r r e la t io n  c o e f f i c i e n t s  vary  somewhat from h a rv e s t  to  
h a rv es t  but as expected the  s t ro n g e s t  a s s o c ia t io n  occurs  between 
the  mean re f ra c to m e te r  b r ix  o f  s in g le  s to o ls  and the  mean sucrose  
percen tage  of the  c lones  as  an average o f a l l  h a rv e s ts  fo r  th a t  
c ro s s .  These a s s o c ia t io n s  a r e  o f  more importance than  those  on 
a s in g le  harvest  b a s is  s in c e  we a re  i n t e r e s t e d  in  improving the  
t ru e  sucrose p o t e n t i a l  and not th e  sucrose  co n ten t  based on da ta
Table 20. C o r re la t io n  c o e f f i c i e n t s  between mean re f ra c to m e te r  b r ix  in  s in g le  s to o l s  and sucrose  percen t 
o f  c lones  derived  from them fo r  th e  8 c ro s s e s .
C harac te rs  c o r re la te d  w ith  
mean re f ra c to m e te r  b r ix
C o r re la t io n c o e f f i c i e n t s  fo r c ro ss  no.
1 2 3 4 5 6 7 8
1971 p la n t  cane sucrose .49 .39 .34 .34
E arly  1972 f i r s t  s tu b b le  sucrose .50 .51 .60 .57
Late 1972 f i r s t  s tu b b le  sucrose .43 .48 .53 .47
1973 second s tu b b le  sucrose .56 .46 .53 .55
Mean su c ro se , a l l  h a rv e s ts .59 .56 .61 .62
1973 p la n t  cane sucrose .40 .32 .53 .31
1974 f i r s t  s tu b b le  sucrose .35 .30 .64 .34
Mean su c ro se ,  a l l  h a rv e s ts .42 .36 .64 .38
A l l  c o r r e l a t i o n  c o e f f i c i e n t s  a r e  s ig n i f i c a n t  a t  th e  1 p e rcen t l e v e l  o f  p r o b a b i l i t y .
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from only one y e a r .  In  g e n e ra l ,  the  r  values  a re  h ig h er  fo r  
c ro sses  1 through 4, where th e re  were twice as many h a rv e s ts  
conducted, as fo r  c ro sse s  5 through 8. This would seem to  
in d ic a te  th a t  the  r e f ra c to m e te r  o f  s in g le  s to o l s  i s  more c lo s e ly  
a s so c ia te d  to  the  t ru e  sucrose  p o t e n t i a l  o f  a c lone  r a th e r  than 
the  sucrose  p e rcen t  as measured in  any 1 h a rv e s t .
A ll  o f  th e  c o r r e l a t i o n  c o e f f i c i e n t s  c a lc u la te d  were p o s i t i v e ,  
s i g n i f i c a n t ,  and in d ic a te  th a t  th e re  was a moderate degree o f 
a s s o c ia t io n .  This means t h a t  s in g le  s to o ls  which had a high
re f ra c to m e te r  b r ix  tended to  produce clones  which had a high
sucrose  pe rcen tage  w hile  those  s in g le  s to o l s  which had a low 
r e f ra c to m e te r  b r ix  tended to  produce c lones  which had a low 
sucrose  p e rcen tag e .  This can be examined in  f u r th e r  d e t a i l  by 
ranking  the progeny o f  each c ro ss  in  o rd e r  o f  hand r e f ra c to m e te r  
b r ix  o f s in g le  s to o ls  and examining th e  sucrose  o f c lones  derived  
from them.
CP 52-68 x CP 48-103.
The c o r r e l a t i o n  c o e f f i c i e n t  between mean re f ra c to m e te r  b r ix  
o f  s in g le  s to o l s  and mean sucrose o f the  c lones  derived  from them
as an average o f  4 h a rv e s ts  fo r  c ro ss  1 was .59**. The mean
sucrose  o f  th e  e n t i r e  progeny was 12.90%. The mean sucrose  o f  th e  
c lones  produced from th e  h ig h e s t  50% of s in g le  s to o l s  o f  c ro ss  1 
accord ing  to  re f ra c to m e te r  b r ix  was 13.52%, w hile  the  mean sucrose  
o f  the  c lones  produced from th e  lowest 50% of s in g le  s to o l s  by 
r e f ra c to m e te r  b r ix  was 12.26%. From th ese  sucrose  means i t  can be
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seen th a t  in  gen era l  h ig h - re f ra c to m e te r  b r ix  s in g le  s to o ls  tended 
to  produce h igh  sucrose  c lones  w hile  lo w -re f ra c to m e te r  b r ix  s in g le  
s to o l s  tended to  produce low sucrose  c lo n e s .  The mean sucrose  o f 
the  clones from th e  h ig h e r  b r ix  s in g le  s to o l s  was 1.26% sucrose  
above the lower b r ix  p o r t io n  o f  th e  progeny and was h ig h er  than 
the  mean sucrose  as an average o f a l l  h a rv e s ts  o f  e i t h e r  pa ren t 
o f  c ro ss  1.
This can be f u r th e r  ev a lu a ted  by examining the  frequency 
d i s t r i b u t i o n s  o f  the c lones  derived  from u n se le c te d  and s e le c te d  
s in g le  s to o l s  o f  c ro ss  1 (Table 21). These frequency d i s t r i b u ­
t io n s  a re  designed l ik e  those  in  th e  f i r s t  s e c t io n  w ith  the  
exception  th a t  th e  pe rcen t o f  the  progeny i s  shown in  each 
sucrose  c l a s s .  S e lec ted  progeny 1 re p re se n ts  c lones  produced 
from the  h ig h es t  30% o f  s in g le  s to o ls  according  to  re f ra c to m e te r  
b r ix .  I t  can be seen th a t  no clones  a re  con ta ined  in  the  3 
lowest sucrose c la s s e s  in  t h i s  progeny. The range o f  sucrose  
c la s s e s  fo r  t h i s  s e le c te d  progeny was from 12.01 to  16.00%, 
w hile  the range o f  sucrose  c la s s e s  fo r  th e  e n t i r e  progeny o f  c ro ss  
1 was from 9.01 to  16.00%. The mean o f  t h i s  s e le c te d  progeny i s  
13.64%, which i s  above the  mean o f  th e  e n t i r e  progeny and above 
the  mean o f  e i t h e r  p a ren t  o f  th e  c r o s s .  S e lec ted  progeny 2 r e p re ­
se n ts  c lones produced from th e  lowest 30% o f  s in g le  s to o ls  
according  to  r e f ra c to m e te r  b r ix .  I t  can be seen th a t  th e re  were 
no c lones  con ta ined  in  the  upper 2 sucrose  c l a s s e s  in  t h i s  progeny.
The range o f  sucrose  c la s s e s  fo r  t h i s  s e le c te d  progeny was 9.01
Table 21. Frequency distributions for sucrose percent for the entire progeny and 2 selected progenies
from cross 1 as an average of all harvests conducted in 1971, 1972, and 1973.
Percen t o f  th e proeenv in  each sucrose  c la s s
P opu la tion 9.50 10.50 11.50 12.50 13.50 14.50 15.50 Mean
E n t i r e  progeny 2 7 14 36 20 11 9 12.90
Selec ted  progeny 
number 1 38 31 12 19 13.64
S e lec ted  progeny 
number 2 8 15 35 35 8 11.72
S e lec ted  progeny number 1 c o n s is t  o f  c lones  derived  from th e  h ig h e s t  30% o f  s in g le  s to o ls  accord ing  to  
re f ra c to m e te r  b r ix .
S e lec ted  progeny number 2 c o n s is t  o f  c lones  derived  from th e  lowest 30% o f  s in g le  s to o ls  according  to  
re f ra c to m e te r  b r ix .
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to  14.00% and th e  mean was 11.72%. The d a ta  dem onstrate t h a t  high 
r e f ra c to m e te r  b r ix  s in g le  s to o l s  d id  tend to  produce high sucrose  
c lones  and th a t  low r e f ra c to m e te r  b r ix  s in g le  s to o ls  did tend to 
produce c lones  t h a t  were low in  su c ro se .  This in d ic a te s  t h a t ,  
in  g e n e ra l ,  s e le c t io n  fo r  h igh  suc ro se  c lones  on th e  b a s is  o f  
re f ra c to m e te r  b r ix  o f  s in g le  s to o l s  would have been m oderately 
e f f e c t iv e .
L 61-67 x CP 62-258.
The c o r r e l a t i o n  c o e f f i c i e n t  between mean re f ra c to m e te r  b r ix  
o f  s in g le  s to o l s  and mean su c ro se  o f  the  c lo n es  derived  from them 
as  an average o f  4 h a rv e s ts  fo r  c ro ss  2 was .56**. The mean sucrose  
o f  the e n t i r e  progeny was 14.19%. The mean su c ro se  o f  c lones  
produced from th e  h ig h e s t  50% o f  s in g le  s to o l s  by re f ra c to m e te r  
b r ix  was 14.67%, w hile  th e  mean sucrose  o f  th e  remainder o f  the  
clones  was 13.68%. There was a d i f f e r e n c e  o f  0.99% sucrose 
between the  2 h a lv es  o f  th e  progeny based on re f ra c to m e te r  b r ix .
T h is ,  a g a in ,  dem onstra tes  th e  g en e ra l  tendency fo r  h igh r e f r a c t o ­
meter b r ix  s in g le  s to o l s  to  produce h igh  suc ro se  clones and v ic e  
v e r s a .
The frequency d i s t r i b u t i o n s  o f  mean su c ro se  of c ross  2 as 
an average o f  4 h a rv e s ts  (Table 22) p rov ides  a fu r th e r  e v a lu a t io n  
o f  t h i s  a s s o c ia t io n .  S e lec ted  progeny 1, r e p re s e n t in g  c lones  
produced from the  h ig h e s t  30% o f  s in g le  s to o l s  according  to  r e f r a c ­
tom eter b r ix ,  had a range in  sucrose  c la s s e s  o f  12.01 to  17.00% 
w ith  no c lones  in  the  2 lowest sucrose  c l a s s e s .  The mean o f  t h i s
Table 22. Frequency distributions for sucrose percent for the entire progeny and 2 selected progenies
from cross 2 as an average of all harvests conducted in 1971, 1972, and 1973.
P ercen t o f  the oroeenv in  each sucrose  c la s s
• u . , ac
P opu la tion 10.50 11.50 12.50 13.50 14.50 15.50 16.50 Mean
E n t i r e  progeny 1 2 15 25 29 21 6 14.19
S e lec ted  progeny 
number 1 4 12 38 35 12 14.88
S e lec ted  progeny 
number 2 4 4 31 38 19 4 13.29
S e lec ted  progeny number 1 c o n s is t  o f  c lones  derived  from th e  h ig h e s t  30% o f  s in g le  s to o ls  according  to  
r e f ra c to m e te r  b r ix .
S e lec ted  progeny number 2 c o n s is t  o f  c lones  derived  from th e  lowest 30% o f  s in g le  s to o ls  accord ing  to  
re f ra c to m e te r  b r ix .
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progeny was 14.88%, which i s  above the  mean o f  th e  lowest sucrose  
p a ren t of t h i s  c ro s s .  Se lec ted  progeny 2, re p re se n t in g  clones 
produced from the lowest 30% o f  s in g le  s to o l s  by re f rac to m e te r  
b r ix  has a range in  sucrose  c la s s e s  o f 10.01 to  16.00% w ith  no 
c lones  in  the  h ig h es t  sucrose  c l a s s .  The mean o f t h i s  progeny 
i s  13.29%. The da ta  aga in  in d ic a te  th a t  s in g le  s to o ls  high in  
b r ix  tended to  produce clones  high in  sucrose  while s in g le  s to o ls  
low in  b r ix  tended to produce c lones  low in  suc ro se .  S e le c t io n  
in  genera l fo r  t h i s  c ro ss  would have a lso  been moderately 
e f f e c t iv e .
CP 61-37 x L 62-96.
The c o r r e l a t i o n  c o e f f i c i e n t  between mean re f ra c to m e te r  b r ix  
o f  s in g le  s to o ls  and mean sucrose  o f  the c lones  e s ta b l i s h e d  from 
them as an average o f 4 h a rv e s ts  fo r  c ro ss  3 was .61**. The 
mean sucrose o f  the  e n t i r e  progeny o f  c ross  3 was 13.92%. The 
mean sucrose o f c lones  produced from th e  h ig h es t  50% o f  s in g le  
s to o ls  by r e f ra c to m e te r  b r ix  was 14.64%, w hile  the  mean sucrose 
o f  the remainder o f  the  progeny was 13.22%. There was a d i f f e r e n c e  
o f  1.42% sucrose between the top and bottom halves  o f  th e  progeny 
based on re f ra c to m e te r  b r ix .
The frequency d i s t r i b u t i o n s  o f  mean sucrose  o f  c ro ss  3 as 
an average o f  4 h a rv e s ts  (Table 23) provides a fu r th e r  ev a lu a t io n  
o f  t h i s  a s s o c ia t io n .  S e lec ted  progeny 1, re p re se n t in g  clones 
produced from the h ig h e s t  30% o f  s in g le  s to o ls  by re f rac to m e te r  
b r ix ,  had a range o f  sucrose  c l a s s e s  o f  13.01 to  17.00% w ith  no
Table 23. Frequency distributions for sucrose percent for the entire progeny and 2 selected progenies
from cross 3 as an average of all harvests conducted in 1971, 1972, and 1973.
Percen t o f  the  proeenv in  each sucrose  c la s s
P opu la tion 9.50 10.50 11.50 12.50 13.50 14.50 15.50 16.50 Mean
E n t i re  progeny 1 7 8 31 31 16 6 13.92
S e lec ted  progeny 
number 1 19 42 35 4 14.75
S elec ted  progeny 
number 2 4 19 23 35 15 4 12.93
S e lec ted  progeny number 1 c o n s is t  o f  c lones derived  from th e  h ig h e s t  30% o f  s in g le  s to o ls  according  to  
r e f ra c to m e te r  b r ix .
S e lec ted  progeny number 2 c o n s is t  o f  c lones  derived  from th e  lowest 30% o f  s in g le  s to o ls  according  to 
re f ra c to m e te r  b r ix .
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clones  In the  3 lowest sucrose  c l a s s e s .  The mean o f  t h i s  progeny 
was 14.75%, which was h igher  than th e  average o f  the  2 paren t 
means o f  t h i s  c ro s s .  S e lec ted  progeny 2, re p re se n t in g  clones 
produced from the  lowest 30% o f  s in g le  s to o ls  by re f ra c to m e te r  
b r ix ,  had a range o f  sucrose  c la s se s  from 9.01 to  16.00%, with 
no c lones  in  the  upper sucrose  c l a s s .  The mean o f  t h i s  progeny 
was 12.93%. The d a ta  in d ic a te  th a t  fo r  c ross  3, s in g le  s to o ls  
h igh  in  re f ra c to m e te r  b r ix  tended to  produce clones h igh  in  
sucrose  while s in g le  s to o l s  low in  re f ra c to m e te r  b r ix . te n d e d  to  
produce c lones  low in  suc rose .  S e le c t io n  in  gen era l  fo r  h igh 
sucrose  could have been moderately e f f e c t i v e .
L 60-25 x CP 57-614.
The c o r r e l a t i o n  c o e f f i c i e n t  between mean re f ra c to m e te r  b r ix  
o f  s in g le  s to o l s  and mean sucrose  o f the  clones ob ta ined  from them 
as  an average o f  4 h a rv e s ts  f o r  c ross  4 was .62**. The mean 
sucrose  o f the  e n t i r e  progeny was 14.23%. The mean sucrose  of 
c lones  produced from the  h ig h e s t  507o o f  s in g le  s to o l s  by r e f r a c t o ­
m eter b r ix  was 14.77%, w hile  the  mean sucrose  fo r  the  remainder 
o f  the  progeny was 13.69%. This re p re se n ts  a d i f f e r e n c e  o f  1.08% 
sucrose  between the high and low halves o f  the progeny based on 
r e f ra c to m e te r  b r ix .
The frequency d i s t r i b u t i o n s  o f mean sucrose o f  c ro ss  4 as 
an average o f 4 h a rv e s ts  (Table 24) p rov ides  a fu r th e r  ev a lu a t io n  
fo r  t h i s  a s s o c ia t io n .  S e lec ted  progeny 1, r e p re s e n t in g  clones 
produced from the  h ig h e s t  30% o f  s in g le  s to o ls  by r e f ra c to m e te r
Table 24. Frequency distributions for sucrose percent for the entire progeny and 2 selected progenies
from cross 4 as an average of all harvests conducted in 1971, 1972, and 1973.
]____________ Percen t o f  th e  progeny in  each sucrose  c la s s _______________
P opu la tion_______________ 11.50________ 12.50________ 13.50________ 14.50________ 15.50________ 16.50________ Mean
E n t i r e  progeny 2 9 33 31 18 7 14.23
S e lec ted  progeny
number 1 4 19 30 33 15 14.89
S elec ted  progeny
number 2 4 26 48 15 7 13.43
S e lec ted  progeny number 1 c o n s is t  o f  c lones  derived  from th e  h ig h e s t  30% o f  s in g le  s to o l s  according  to 
re f ra c to m e te r  b r ix .
S e lec ted  progeny number 2 c o n s is t  o f  c lones  derived  from th e  lowest 30% o f  s in g le  s to o ls  according  to  
r e f ra c to m e te r  b r ix .
IOo
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b r ix ,  had a range o f  sucrose  c la s s e s  over a l l  the  c la s s e s  Involved 
in  th e  progeny a lthough  the  clones  were more concen tra ted  in  the 
h igher  sucrose  c l a s s e s .  The mean sucrose  o f  t h i s  progeny was 
14.89%, which was h ig h er  than the  lowest sucrose paren t o f  cross  
4. S e lec ted  progeny 2, r e p re s e n t in g  c lones  produced from the 
lowest 30% of s in g l e  s to o ls  by re f ra c to m e te r  b r ix ,  had a range 
o f  sucrose  c l a s s e s  of 11.01 to  16.00% w ith  no clones in  the  
h ig h e s t  sucrose  c l a s s .  The mean sucrose  o f t h i s  progeny was 
13.43%. Again, th e  da ta  in d ic a te  t h a t  th e re  was a tendency fo r  
high re f r a c to m e te r  b r ix  s in g le  s to o l s  to  produce high sucrose 
c lones  and v ic e  v e r s a .
The da ta  show th a t  1 c lo n e ,  o r  4% o f  the  s e le c te d  progeny 
based on th e  h ig h e s t  30% o f  s in g le  s to o l s  according to  r e f r a c t o ­
meter b r ix ,  o ccu rred  in  the  lowest sucrose  c la s s  o f  the  e n t i r e  
progeny. Reasons fo r  t h i s  were not d isc e rn a b le  as  the  sucrose 
percen t o f  t h i s  c lone  in  d i f f e r e n t  h a rv e s ts  was r e l a t i v e l y  
co n s ta n t  and th e  2 re f ra c to m e te r  read in g s  fo r  t h i s  s in g le  s to o l  
were th e  same.
CP 65-357 x CP 62-258.
The c o r r e l a t i o n  c o e f f i c i e n t  between mean re f ra c to m e te r  b r ix  
o f s in g le  s to o l s  and mean sucrose  o f  c lones  derived  from them as 
an average o f  2 h a rv e s ts  for c ro ss  5 was .42**. The mean sucrose 
o f  th e  e n t i r e  progeny was 14.60%. The mean sucrose o f  clones 
produced from the  h ig h e s t  50% o f  s in g le  s to o l s  by re f rac to m e te r  
b r ix  was 15.19% w hile  the  mean sucrose  fo r  the remainder of the
progeny was 14.01%. There was a d i f f e r e n c e  o f  1.18% sucrose 
between the 2 halves of th e  progeny based on s in g le  s to o l  b r ix .
The frequency d i s t r i b u t io n s  o f  mean sucrose  o f  c ro ss  5 as 
an average of 2 h a rv e s ts  (Table 25) provided f u r th e r  s tudy fo r  
t h i s  a s s o c ia t io n .  S e lected  progeny 1, r e p re s e n t in g  clones  
produced from the  h ig h es t  30% o f  s in g le  s to o l s  by re f ra c to m e te r  
b r ix ,  had a range in  sucrose c la s s e s  o f  12.01 to  18.00% with 
no clones in  the  2 lowest sucrose c l a s s e s .  The mean sucrose  of 
t h i s  progeny was 15.41%, which was h ig h er  than  th e  lowest sucrose 
p a ren t  o f the c ro ss .  Se lec ted  progeny 2, r e p re s e n t in g  c lones  
produced from the lowest 30% o f  s in g le  s to o l s  by b r ix ,  had a 
range in  sucrose c la s se s  o f  10.01 to  17.00% w ith  no c lones  in  
th e  upper sucrose c l a s s .  The mean su c ro se  o f  t h i s  progeny was 
14.06%. The d a ta  in d ic a te  th a t  th e r e  was a tendency fo r  high 
re f rac to m e te r  b r ix  s in g le  s to o ls  to  produce high sucrose  c lones  
and v ic e  v e rsa .
L 60-25 x CP 66-346.
The c o r r e la t io n  c o e f f i c i e n t  between mean r e f ra c to m e te r  b r ix  
o f  s in g le  s to o ls  and mean sucrose  o f  c lones  derived  from them as 
an average o f 2 h a rv e s ts  fo r  c ro ss  6 was .36**. The mean sucrose 
o f  the e n t i r e  progeny was 13.92%. The mean sucrose  o f  c lones 
produced from the h ig h es t  50% o f  s in g le  s to o ls  by re f ra c to m e te r  
b r ix  was 14.34%, while the mean su c ro se  fo r  the  rem ainder o f  the 
progeny was 13.50%. This r e p re s e n ts  a d i f f e r e n c e  o f  0.84% 
sucrose  between the  2 ha lves  o f the progeny based on re f ra c to m e te r
Table 25. Frequency distributions for sucrose percent for the entire progeny and 2 selected progenies
from cross 5 as an average of all harvests conducted in 1973 and 1974.
Percen t o f th e  proeenv in  each sucrose  c la s s
Population 10.50 11.50 12.50 13.50 14.50 15.50 16.50 17.50 Mean
E n t i r e  progeny 3 1 8 18 28 23 18 1 15.41
S elec ted  progeny 
number 1 3 10 21 28 34 3 15.41
S e lec ted  progeny 
number 2 3 17 24 28 14 14 14.06
S elec ted  progeny number 1 c o n s is t  o f  c lones  derived  from th e  h ig h e s t  30% o f  s in g le  s to o l s  according  to  
re f ra c to m e te r  b r ix .
S e lec ted  progeny number 2 c o n s is t  o f  c lones derived  from the  lowest 30% o f  s in g le  s to o ls  according  to  
re f ra c to m e te r  b r ix .
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b r ix  o f  s in g le  s to o ls .
The frequency d i s t r i b u t i o n s  o f  mean sucrose o f  c ross  6 as 
an average o f  2 h a rv e s ts  (Table 26) provide a more ex ten s iv e  
e v a lu a t io n .  Se lec ted  progeny 1, re p re se n t in g  clones produced 
from th e  h ig h e s t  30% of s in g le  s to o l s  by hand re fra c to m e te r  b r ix ,  
had a range in  sucrose  c la s s e s  o f  12.01 to  17.00% with no c lones  
in  th e  lowest sucrose c l a s s .  The mean sucrose  o f  th i s  progeny 
was 14.43%, which was h ig h er  than the  mean o f  the lowest sucrose  
p a r e n t .  S e lec ted  progeny 2, r e p re s e n t in g  c lones  produced from 
th e  lowest 30% of s in g le  s to o l s  by re f ra c to m e te r  b r ix ,  had a 
range in  sucrose  c la s s e s  o f  11.01 to  16.00% w ith  no clones in  
th e  upper sucrose  c l a s s .  The mean o f  t h i s  progeny was 13.46%. 
Again in  t h i s  c ro s s ,  th e r e  was a genera l  tendency fo r  s in g le  
s to o ls  high in  re f ra c to m e te r  b r ix  to  produce c lones  high in  
sucrose  and v ic e  v e rsa .
CP 52-68 x L 65-69.
The c o r r e l a t i o n  c o e f f i c i e n t  between mean re f ra c to m e te r  b r ix  
o f  s in g le  s to o l s  and mean sucrose  o f  c lones derived  from them as 
an average o f  2 h a rv e s ts  fo r  c ro ss  7 was .64**. The mean sucrose  
o f  the  e n t i r e  progeny was 13.187.. The mean sucrose  o f  clones 
produced from the  h ig h e s t  50% o f  s in g le  s to o l s  by re f ra c to m e te r  
b r ix  was 13.84%, w hile  the  mean sucrose fo r  the remainder o f  the  
progeny was 12.52%. This r e p re s e n ts  a d i f f e r e n c e  o f 1.32% sucrose  
between the  2 ha lves  o f  th e  progeny based on re f rac to m e te r  b r ix  
o f  s in g le  s to o l s .
Table 26. Frequency distributions for sucrose percent for the entire progeny and 2 selected progenies
from cross 6 as an average of all harvests conducted in 1973 and 1974.
_____________P ercen t o f  th e  progeny in  each sucrose  c la s s _______________
P opu la tion_______________ 11.50________ 12.50________ 13.50_________14.50________ 15.50_________16.50________ Mean
E n t i r e  progeny 6 17 28 31 13 5 13.92
S e lec ted  progeny
number 1 17 14 38 14 17 14.43
S elec ted  progeny
number 2 7 17 52 17 7 13.46
S e lec ted  progeny number 1 c o n s is t  o f  c lones  de r iv ed  from the  h ig h e s t  30% o f  s in g le  s to o l s  accord ing  to 
re f ra c to m e te r  b r ix .
S e lec ted  progeny number 2 c o n s is t  o f  c lones  d e r iv ed  from th e  lowest 307o o f  s in g le  s to o l s  according to  
re f r a c to m e te r  b r ix .
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The frequency distributions of mean sucrose of cross 7 as
an average o f  2 h a rv e s ts  (Table 27) prov ide  fu r th e r  s tudy o f
th i s  a s s o c ia t io n .  S e lec ted  progeny 1, r e p re s e n t in g  c lones  
produced from the  h ig h e s t  30% o f  s in g le  s to o ls  by hand r e f r a c t o ­
meter b r ix ,  had a range in  sucrose  c la s s e s  o f  12.01 to  16.00% 
w ith  no clones  in  th e  lowest 4 sucrose  c l a s s e s .  The mean o f  t h i s  
progeny was 14.16%, which was h ig h er  than  the  mean o f  e i t h e r  
p a ren t  o f  t h i s  c ro s s .  S e lec ted  progeny 2 had a range o f  sucrose  
c la s s e s  o f  8 .01 to  15.00% with no c lones  in  the  h ig h e s t  sucrose  
c l a s s .  The mean o f  t h i s  progeny was 11.90%. These da ta  in d ic a te  
th e  g en e ra l  tendency fo r  high re f ra c to m e te r  b r ix  s in g le  s to o l s  to  
produce high sucrose  clones and v ic e  v e rsa .
CP 65-357 x L 65-69 .
The c o r r e l a t i o n  c o e f f i c i e n t  between mean r e f ra c to m e te r  b r ix  
o f  s in g le  s to o l s  and mean sucrose  o f  c lones  produced from them
as an average o f 2 h a rv e s ts  fo r  c ro ss  8 was .38**. The mean
sucrose  o f  th e  e n t i r e  progeny was 14.50%. The mean sucrose  o f  
c lones  produced from the  h ig h e s t  50% of s in g le  s to o l s  by r e f r a c t o ­
meter b r ix  was 14.89%, w hile  the  mean sucrose  fo r  the  remainder 
o f  the  progeny was 14.10%. This r e p re s e n ts  a d i f f e r e n c e  o f  .79% 
sucrose  between the  2 halves  o f  the progeny based on re f ra c to m e te r  
b r ix  o f  s in g le  s to o l s .
The frequency d i s t r i b u t i o n s  o f  mean sucrose  o f  c ro ss  8 as 
an average o f 2 h a rv e s ts  (Table 28) prov ide a more d e ta i l e d  
e v a lu a t io n  o f  t h i s  a s s o c ia t io n .  S e lec ted  progeny 1, re p re se n t in g
Table 27. Frequency distributions for sucrose percent for the entire progeny and 2 selected progenies
from cross 7 as an average of all harvests conducted in 1973 and 1974.
Percent o f the  proeenv in  each sucrose  c la s s
P opu la tion 8.50 9.50 10.50 11.50 12.50 13.50 14.50 15.50 Mean
E n t i r e  progeny 1 3 4 10 20 33 20 9 13.18
S e lec ted  progeny 
number 1 11 39 21 29 14.16
S e lec ted  progeny 
number 2 4 11 14 29 18 11 14 11.90
S e lec ted  progeny number 1 c o n s is t  o f  c lones  derived  from th e  h ig h e s t  30% o f  s in g le  s to o ls  according  to 
re f ra c to m e te r  b r ix .
S e lec ted  progeny number 2 c o n s is t  o f  c lones  derived  from the  lowest 30% o f  s in g le  s to o l s  accord ing  to  
re f ra c to m e te r  b r ix .
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Table 28. Frequency distributions for sucrose percent for the entire progeny and 2 selected progenies
from cross 8 as an average of all harvests conducted in 1973 and 1974.
P ercen t o f th e  proeenv i n  each sucrose  c la s s
P opu la tion 10.50 11.50 12.50 13.50 14.50 15.50 16.50 17.50 Mean
E n t i re  progeny 1 4 10 19 31 21 11 3 14.50
S elec ted  progeny 
number 1 7 10 24 40 10 10 15.18
S e lec ted  progeny 
number 2 3 10 17 17 38 14 13.82
S e lec ted  progeny number 1 c o n s is t  o f  c lones  derived  from the  h ig h e s t  30% o f  s in g le  s to o ls  according  to  
r e f ra c to m e te r  b r ix .
S e lec ted  progeny number 2 c o n s is t  o f  c lones  derived  from the  lowest 30% o f  s in g le  s to o ls  according  to  
r e f ra c to m e te r  b r ix .
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clones  produced from th e  h ig h e s t  30% o f  s in g le  s to o l s  by hand 
re f ra c to m e te r  b r ix ,  had a range in  sucrose  c la s s e s  from 12.01 
to  18.00% with no clones  in  the  2 lowest sucrose  c l a s s e s .  The 
mean sucrose  o f  t h i s  progeny was 15.18%, which was h ig h er  than 
th e  lowest sucrose  p a ren t  o f  t h i s  c r o s s .  S e lec ted  progeny 2 had 
a range in  sucrose  c la s s e s  o f  10.01 to  17.00% w ith  no clones in  
th e  upper sucrose c l a s s .  The mean sucrose  o f  th i s  progeny was 
13.82%.
D isc u ss io n .
A ll o f  the  above da ta  fo r  th e  8 c ro sse s  in d ic a te  th a t  th e re  
was a moderate tendency in  a l l  c ro sse s  fo r  high re f ra c to m e te r  
b r ix  s in g le  s to o l s  to  produce high sucrose  c lones  and fo r  low 
re f ra c to m e te r  b r ix  s in g le  s to o ls  to  produce low sucrose  c lones .
I t  can be seen th a t  the mean sucrose  o f  c lo n es  produced from the 
h ig h e s t  30% o f  s in g le  s to o ls  by r e f ra c to m e te r  b r ix  was 0.51 to  
0.98% above the mean sucrose  o f th e  e n t i r e  progeny. This in d ic a te s  
t h a t ,  among th e  8 c ro s s e s ,  s in g le  s to o l s  in  th e  h ig h e s t  30% 
o f  the  progeny accord ing  to  re f ra c to m e te r  b r ix  produced clones 
which were an average o f .74% sucrose  above th e  mean o f  the 
e n t i r e  progeny. This shows th a t  in  g en e ra l  h igh  re fra c to m e te r  
b r ix  s in g le  s to o l s  d id  produce a progeny o f  c lones  t h a t  were 
high in  suc ro se . The mean sucrose  o f  c lones  produced from the  
lowest 30% of s in g le  s to o l s  by re f ra c to m e te r  b r ix  was 0.46 to  
1.28% below th e  mean sucrose  o f  th e  e n t i r e  progeny. This i n d i ­
c a te s  t h a t ,  among th e  8 c ro s s e s ,  s in g le  s to o l s  in  th e  lowest 30%
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o f  the  progeny accord ing  to  re f ra c to m e te r  b r ix  produced clones  
which were an average o f  .85% sucrose  below th e  mean o f  the 
e n t i r e  progeny. This shows th a t  in  genera l  low re f ra c to m e te r  
b r ix  s in g le  s to o ls  did produce a progeny o f  c lones  th a t  were 
low in  suc ro se .  F u r th e r  evidence o f  t h i s  a s s o c ia t io n  can be 
seen in  the  c o n c e n tra t io n  o f h igh sucrose  c lones  in  th e  upper 
sucrose  c la s s e s  o f  the  mean frequency d i s t r i b u t i o n  fo r  s e le c te d  
progeny 1 fo r  the 8 c ro sses  and in  a c o n c e n tra t io n  o f  low sucrose  
clones in  th e  lower sucrose  c la s s e s  o f  the mean frequency 
d i s t r i b u t io n  fo r  s e le c te d  progeny 2 fo r  th e  8 c ro s s e s .
I t  was shown p re v io u s ly  t h a t  th e  mean o f  th e  e n t i r e  progeny 
for each o f  th e  8 c ro sse s  except c ro ss  3 f e l l  below th e  mean o f 
e i t h e r  p a re n t .  This r e s u l te d  in  a la rg e  p o r t io n  o f  th e  progeny 
f a l l i n g  in  sucrose  c la s s e s  unaccep tab le  fo r  th e  improvement 
d es ired  in  a b reeding  program. I t  i s ,  t h e r e fo r e ,  ev iden t th a t  
s e le c t io n  fo r  c lones  h igh in  sucrose  must be undertaken  a t  as 
e a r ly  a s ta g e  as p o s s ib le  in  o rd e r  to  remove t h i s  la rg e  number o f 
c lones which a re  low or mediocre in  sucrose  c o n te n t . The da ta  
suggest th a t  s e le c t io n  on th e  b a s is  o f  hand re f ra c to m e te r  b r ix  
in  s in g le  s to o ls  would be m oderately e f f e c t i v e  in  accomplishing 
t h i s .  For each o f the 8 c ro s s e s ,  the  mean o f  the  s e le c te d  progeny 
r e s u l t in g  from the h ig h e s t  30% o f  s in g le  s to o l s  by re f ra c to m e te r  
b r ix  was above the  mean o f  th e  lowest sucrose  pa ren t o f  t h a t  c ro s s .  
For the  2 low le v e l  sucrose  c ro s s e s ,  c ro sse s  1 and 7, the  mean of 
t h i s  s e le c te d  progeny f e l l  above the  mean o f  both  p a re n ts  o f  th a t
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c ro ss .  This f a c t ,  along with the  g r e a te r  frequency o f  c lones 
in  the  h igh  sucrose  c la s s e s ,  dem onstrates  th a t  s e le c t io n  for 
high sucrose  on th e  b a s is  o f  s in g le  s to o l  b r ix  would have aided 
in  the improvement d e s ire d  in  a sugarcane breeding  program. In  
a d d i t io n ,  the  mean sucrose  o f  the s e le c te d  progenies  o f  the 8 
c ro sses  based on low re f ra c to m e te r  b r ix ,  which f e l l  below the  
mean o f  the  e n t i r e  progeny, along w ith  the  mean sucrose  o f  th e  
se le c te d  progenies  o f  the  8 c ro sses  based on h igh r e f ra c to m e te r  
b r ix ,  which was above th e  mean of th e  e n t i r e  progeny, in d ic a te  
th a t  many o f  the s in g le  s to o l s  th a t  would have produced low 
sucrose clones could have been d isca rd ed  through the  use o f 
re f ra c to m e te r  b r ix  da ta  in  s in g le  s to o l s .
I t  should be po in ted  out th a t  th e  c o r r e la t io n  c o e f f i c i e n t s  
fo r  c ro sses  1 through 4 between the  mean re f ra c to m e te r  b r ix  o f  
s in g le  s to o l s  and the  mean sucrose  o f  t h e i r  c lones  in  4 h a r v e s t s ,  
shown in  Table 20, were very c o n s is te n t  fo r  th e  d i f f e r e n t  c ro ss e s .  
The range in  r  va lues  was only  .56 to  .62 w ith  an o v e r a l l  
c o r r e la t io n  c o e f f i c i e n t  o f  .60. These r  values were more con­
s i s t e n t  then those  between mean re f ra c to m e te r  b r ix  and any i n d i ­
v id u a l  h a rv e s t  s in ce  the  mean sucrose  o f  4 h a rv e s ts  re p re se n ts  
an average o f s e v e ra l  growing seasons . With th e  ex cep tio n  o f  
c ro ss  7, t h i s  same tre n d  was t r u e  fo r  c ro sses  5 through 8, where 
the  range in  r  values  was .36 to  .42 w ith  an o v e r a l l  c o r r e l a t i o n  
c o e f f i c i e n t  o f  .45. I t  was a lso  t r u e  fo r  th ese  4 c ro sse s  th a t  
the  most c o n s is te n t  r  values  were found between mean r e f ra c to m e te r
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b r ix  and the mean sucrose  as an average o f  2 h a r v e s t s .  I t  may 
be th a t  w ith  a d d i t io n a l  h a rv e s ts  the  degree o f  a s s o c ia t io n  o f 
c ro sses  5, 6, and 8 might in c re a se  to  the le v e l  o f  the  r  values  
o f  c ro sses  1 through 4.
Cross 7 was somewhat d i f f e r e n t  from c ro sse s  5, 6, and 8 and 
had a c o r r e l a t i o n  c o e f f i c i e n t  more l ik e  those  o f c ro sse s  1 
through 4. However, th e  da ta  suggest th a t  the  a s s o c ia t io n  
between mean r e f ra c to m e te r  b r ix  o f  s in g le  s to o l s  and the average 
sucrose  con ten t o f  th e  c lones  derived  from them was r e l a t i v e l y  
cons tan t fo r  th e  c ro s s e s .  This was t r u e  r e g a rd le s s  o f  th e  
sucrose  con ten t o f  the  p a re n ts .  This would in d ic a te  th a t  s e l e c t io n  
fo r  high sucrose  clones  in  a b reeding  program based on r e f r a c t o ­
meter b r ix  of s in g le  s to o ls  would have been about eq u a lly  e f f e c t iv e  
fo r  any c ross  r e g a rd le s s  o f  th e  sucrose  le v e l  o f  the  p a re n ts .
In  o rde r  to  ge t a b e t t e r  idea  o f  th e  g en e ra l  e f f e c t iv e n e s s  
o f  s e le c t io n  fo r  h igh sucrose  c lo n e s ,  one might compare the  
degree o f  a s s o c ia t io n  between sucrose  p e rcen t  o f  th e  c lones  in  
any one h a rv e s t  w ith  th e  average sucrose  p e rcen t  o f  a l l  h a rv e s ts  
to the a s s o c ia t io n  between mean r e f ra c to m e te r  b r ix  o f  the  s in g le  
s to o ls  and the  average sucrose  percen t o f  th e  c lones  fo r  a l l  
h a rv e s ts .  I t  was shown th a t  the  o v e r a l l  c o r r e l a t i o n  c o e f f i c i e n t  
between the suc ro se  pe rcen t o f  any h a rv e s t  and the  average sucrose  
p e rcen t  o f  a l l  h a rv e s ts  fo r  th e  c lones  in  the  8 c ro sses  was .85**. 
This could be compared to  the o v e r a l l  c o r r e l a t i o n  c o e f f i c i e n t  fo r  
the 8 c ro sses  o f  .52** between mean r e f ra c to m e te r  b r ix  o f  s in g le
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s to o ls  and th e  average sucrose  pe rcen t o f the  c lones  derived  from 
them fo r  a l l  h a rv e s ts .  This comparison in d ic a te s  t h a t  s e le c t io n  
based on the  a c tu a l  sucrose  con ten t o f  clones in  one h a rv e s t  would 
be more e f f e c t i v e .  However, the  measurement o f  sucrose  i s  not 
p r a c t i c a l  in  a s in g le  s to o l  s tag e  o f  a b reed ing  program, and 
s in ce  s e le c t io n  fo r  h igh sucrose  should be p ra c t ic e d  in  the  
e a r l i e s t  p o s s ib le  s ta g e ,  then  the  g en e ra l  improvement o f  sucrose 
con ten t o f  the c lo n a l  m a te r ia l  th a t  could be accomplished from 
s e le c t io n  on th e  b a s is  o f  re f ra c to m e te r  b r ix  o f s in g le  s to o ls  i s  
very im portan t.  The d a ta  show th a t  s e le c t io n  fo r  high sucrose  
c lones  on th e  b a s is  o f  s in g le  s to o l  b r ix  would g e n e ra l ly  be 
moderately bu t no t h ig h ly  e f f e c t i v e .
The da ta  in d ic a te d  th a t  in  g e n e ra l  th e re  i s  a moderate 
a s s o c ia t io n  between re f ra c to m e te r  b r ix  o f s in g le  s to o l s  and the  
sucrose  percen tage  o f  c lones  derived  from them. In  a b reeding  
program, g e n e ra l  sucrose  improvement i s  im portant but even more 
so would be the  s p e c i f i c  improvement in  terms o f th e  number and 
percen tage  o f c lones  which could be s e le c te d  from th e  progeny.
The g e n e ra l  e f f e c t iv e n e s s  of s in g le  s to o l  b r ix  in  s e le c t in g  
clones high in  sucrose  in d ic a te s  th a t  the  use o f  re f ra c to m e te r  
b r ix  in  t h i s  p re l im in a ry  s ta g e  may be o f  im portance. To fu r th e r  
ev a lu a te  t h i s  p o in t ,  the  a c tu a l  e f f e c t  o f  s e le c t io n  fo r  r e f r a c t o ­
meter b r ix  in  s in g le  s to o l s  on the  r e l a t i v e  frequency o f  r e s u l t i n g  
c lones  w ith  h igh  sucrose  conten t w i l l  be examined. In  Table 29 
i s  shown th e  r e l a t i v e  frequency o f  c lones in  the  e n t i r e  o r  un-
Table 29. Frequency o f  c lones  w ith  mean sucrose  o f  15 .5 , 16 .0 , and 16.5% sucrose  o r h igher  in  the  e n t i r e  
progeny and in  p rogen ies  derived  from high b r ix  s in g le  s to o l s  as  an average o f 4 h a rv e s ts  fo r  
c ro sses  1 through 4 and as an average o f  2 h a rv e s ts  fo r  c ro sse s  5 through 8.
% o f  progeny 15.5% 
sucrose  o r  h ig h er
% o f  progeny 16.0% 
sucrose  o r  h ig h er
% of progeny 16.5% 
sucrose  o r h ig h er
S e lec ted S elec ted S elected
E n t i re progeny E n t i re progeny E n t i re  progeny
Cross progeny 40% 30% progeny 40% 30% progeny 40% 30%
1 7 11 15 0 0 0 0 0 0
2 16 32 35 7 12 12 1 3 4
3 16 24 19 8 12 8 1 3 4
4 15 33 33 7 17 15 1 3 4
5 31 50 59 21 32 41 6 13 17
6 10 21 21 5 13 17 4 10 14
7 4 11 14 1 3 4 0 0 0
8 28 44 45 15 18 21 6 10 14
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s e le c te d  progeny o f  each c ro ss  which were high in  su c ro se . In  
a d d i t io n ,  th e  r e l a t i v e  f req u en c ies  o f  h igh sucrose  c lo n es  in  2 
s e le c te d  progen ies  o f  each c ross  r e s u l t i n g  from th e  h ig h e s t  40% 
o f  s in g le  s to o ls  in  r e f ra c to m e te r  b r ix  and th e  h ig h e s t  30% of 
s in g le  s to o l s  in  re f ra c to m e te r  b r ix  a re  shown. A high sucrose  
le v e l  o f  15.5% was chosen because t h i s  was th e  le v e l  o f  L 62-96, 
which i s  known to  be high in  sucrose  c o n te n t ,  as shown in  Table 
2. I t  can be seen th a t  th e  r e l a t i v e  frequency o f  c lones h igh  in  
sucrose  (15.5% sucrose  o r  h ig h e r)  in  e i t h e r  s e le c te d  progeny was 
approxim ately  tw ice th a t  o f  th e  u n se le c ted  progeny. There was 
an average o f  16% o f  the  c lones  w ith  h igh  sucrose  in  the  e n t i r e  
progeny fo r  the  8 c ro sse s  whereas th e r e  was an average o f  30% 
o f  the c lones  o f  th e  8 c ro sse s  w ith  high sucrose  in  the  s e le c te d  
progeny r e s u l t i n g  from the  h ig h e s t  30% o f  s in g le  s to o ls  by r e f r a c t o ­
meter b r ix .
^The d a ta  in d ic a te  t h a t  lowering the  r e f ra c to m e te r  b r ix  s ta n d ­
ard  in  s in g le  s to o l s ,  which would in c re a se  th e  s iz e  o f the s e le c te d  
progeny to  more than  30%, would no t in c re a se  the  frequency of 
high sucrose  c lones  fo r  most c ro s s e s .
For a l l  o f  th e  8 c ro s s e s ,  except c ross  3, th e r e  would have 
been a s im i la r  bu t c o n s id e ra b le  in c re a s e  in  th e  r e l a t i v e  frequency 
o f  h igh sucrose  clones  by s e le c t io n  fo r  h igh b r ix  in  the  s in g le  
s to o l  s ta g e .  For c ro ss  3 , th e re  would have been only a s l i g h t  
in c rease  in  the  frequency o f h igh  sucrose  c lones  from a 30% 
s e le c t io n  r a t e .  However, i t  appears  th a t  fo r  t h i s  c ross  lowering
the  b r ix  s tandard  to  inc lude  a s e le c te d  progeny o f 40% would 
have increased  the r e l a t i v e  frequency o f  high sucrose c lo n es .
As s ta te d  e a r l i e r ,  c ro sses  which had p a ren ts  with the  
lowest sucrose con ten t produced progenies  w ith  the  lowest 
sucrose l e v e l .  The d a ta  h e re ,  a g a in ,  show t h i s  to  be t r u e  as 
c ro sses  1 and 7 had p a ren ts  w ith  the lowest sucrose co n ten t and 
ptoduced the  sm alles t  r e l a t i v e  frequency o f h igh  sucrose c lo n es .  
Crosses 5 and 8 had the p a ren ts  w ith  the h ig h e s t  sucrose con ten t 
and produced the  l a rg e s t  r e l a t i v e  frequency o f  high sucrose  
c lo n es .  As expected , th e  remaining 4 c ro sses  were between th ese  
2 le v e ls .
From th e  sucrose le v e l  of the  p a ren ts  known to  be ex c e p tio n ­
a l l y  high in  sucrose as shown in  Tables 2 and 3 , i t  can be de­
termined th a t  a le v e l  o f  16.0% would be very  high in  sucrose  
fo r  the m a te r ia l  under study h e re .  I f  only very  high sucrose  
con ten t c lones would be considered  (16.0% sucrose  or h ig h er)  then  
the same conclusions  apply  as fo r  c lones  th a t  were 15.5% sucrose  
or h ig h e r .  The r e l a t i v e  frequency o f  c lones  very  high in  sucrose  
in  e i t h e r  s e le c te d  progeny was approxim ately  tw ice th a t  o f  the 
unse lec ted  progeny. There was an average o f  8% of the  clones 
with very  high sucrose in  the  e n t i r e  progeny fo r  the  8 c ro s s e s ,  
whereas th e re  was an average o f  15% o f  th e  c lones  fo r  th e  8 
c ro sses  w ith very high sucrose  in  th e  s e le c te d  progeny r e s u l t i n g  
from the  h ig h es t  30% o f  s in g le  s to o l s  by re f ra c to m e te r  b r ix .
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The data  show t h a t ,  fo r  a l l  but c ro ss  3, lowering the  r e ­
f rac tom ete r  b r ix  s tandard  to  in c re a se  the  s iz e  o f the  s e le c te d  
progeny would lower th e  r e l a t i v e  frequency o f  very high sucrose 
c lo n es .  For c ross  3 th e re  was no change in  the  r e l a t i v e  frequency 
o f very high sucrose c lones  from the e n t i r e  progeny to a s e le c te d  
progeny r e s u l t in g  from the  h ig h es t  30% of s in g le  s to o ls  by r e ­
frac tom eter  b r ix .  In  th e  s e le c te d  progeny r e s u l t i n g  from the  
h ig h e s t  40% o f  s in g le  s to o ls  fo r  c ro ss  3 th e re  was a 50% in c rease  
in  the  frequency o f very high sucrose  clones from the  e n t i r e  
progeny, j u s t  as th e re  was fo r  h igh  sucrose  clones  (15.5% sucrose 
o r  h ig h e r ) .
Crosses 1 and 7, which co n ta in  the  paren tage  w ith  the  lowest 
le v e l  o f  sucrose produced the  sm a lle s t  frequency o f  very  high 
sucrose c lones .  Conversely c ro sses  5 and 8, w ith  the  paren tage 
having the h ig h es t  l e v e l  o f  sucrose produced the  higjhest frequency 
o f  very  high sucrose c lo n es .  Again, th e  r e m in in g  4 c ro sses  p ro ­
duced frequenc ies  between th ese  2 le v e ls .
I t  can be seen from Table 2 and 3 t h a t  a sucrose  le v e l  o f  
16.5% could be considered  extremely high as compared to  th e  pa ren ts  
o f  the 8 c ro sses  involved . The 2 c ro sses  w ith  th e  lowest sucrose 
l e v e l ,  c ro sses  1 and 7, conta ined  no clones  a t  o r  above 16.5% 
sucrose . The 2 c ro sses  w ith  th e  h ig h es t  sucrose l e v e l ,  c ro sses  
5 and 8, each contained 6 clones of the  e n t i r e  progeny above 16.5% 
sucrose . In  e i th e r  o f  the  se le c te d  progenies  4 o f  these  6 clones 
would have been s e le c te d  on the b a s is  of high s in g le  s to o l  b r ix .
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For the  remaining 4 c r o s s e s ,  a l l  o f  the  c lones  above 16.5% 
sucrose in  th e  e n t i r e  progeny would have been kept in  e i t h e r  
s e le c te d  progeny based on s in g le  s to o l  b r ix .  Cross 6 had 4 o f 
th ese  extrem ely high sucrose  c lones  w hile  c ro sses  2, 3 , and 4 
had 1 each. In  a d d i t io n ,  in  c ro ss  5 th e re  was 1 c lone above 17.0% 
su cro se , while in  c ross  8 th e re  were 3 c lones  above 17.0% sucrose  
in  the  e n t i r e  progeny. For both  o f  th e se  c ro s s e s ,  a l l  o f  the  
c lones  above 17.0% sucrose would have been kept in  e i t h e r  
s e le c te d  progeny based on high s in g le  s to o l  b r ix .
The number o f  s in g le  s to o l s  th a t  were capab le  o f  producing 
h igh sucrose c lones  but would have been d isca rded  because o f 
low b r ix  through s e le c t io n  in  the  s in g le  s to o l  s ta g e  i s  im portan t.  
These s in g le  s to o l s  r e p re s e n t  v a lu ab le  m a te r ia l  which could 
p o ss ib ly  produce su p e r io r  v a r i e t i e s .  The p rogen ies  of a l l  8 
c ro sses  were combined in  o rder  to  e v a lu a te  t h i s  a sp ec t  of 
s e le c t io n .  There was a t o t a l  o f  732 c lones  in  th e  experim ents, 
o f  which only 19 were above 16.5% sucro se . Of th e se  19 c lo n e s ,
16 c lo n e s ,  or 84%, would have been s e le c te d  in  a progeny r e s u l t i n g  
from th e  h ig h e s t  30% o f  s in g le  s to o ls  based on re f ra c to m e te r  
b r ix .  Thus, th e re  would have been only 3 o f  th e se  19 clones  lo s t  
by s e le c t in g  s in g le  s to o l s  on the  b a s is  o f  re f ra c to m e te r  b r ix .
Of the  732 c lo n es ,  th e r e  were 60 which were above 16.0% 
sucrose . Of th ese  60, th e r e  would have been 33 c lo n e s ,  o r  55%, 
s e le c te d  in  a progeny r e s u l t i n g  from the  h ig h e s t  30% o f  s in g le  
s to o ls  based on re f ra c to m e te r  b r ix .  There would have been 27
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c lo n e s ,  or 45%, lo s t  by s e le c t in g  s in g le  s to o l s  on th e  b a s is  o f  
re f ra c to m e te r  b r ix .
Of th e  732 c lo n e s ,  th e re  were 118 which were above 15.5% 
sucro se .  Of th ese  118 c lo n e s ,  th e re  were 67 c lo n e s ,  o r  57%, 
s e le c te d  in  a progeny r e s u l t i n g  from the  h ig h es t  30% of s in g le  
s to o ls  based on re f ra c to m e te r  b r ix .  There would have been 51 
c lo n e s ,  o r  43%, lo s t  by s e le c t in g  s in g le  s to o l s  on the  b a s is  o f  
re f ra c to m e te r  b r ix .  I t  i s  obvious th a t  a la r g e r  percen tage  o f 
the  extrem ely high sucrose clones would be r e ta in e d  through 
s e le c t io n  based on b r ix  o f  s in g le  s to o l s .
D if fe re n t  s iz e  s e le c te d  p rogen ies  can be ob ta ined  by r a i s in g  
o r lowering the  re fra c to m e te r  b r ix  s tandard  used in  s e le c t in g  
s in g le  s to o l s .  By lowering th e  b r ix  s tan d a rd ,  a s e le c te d  progeny 
r e s u l t in g  from the  h ig h e s t  50% o f  s in g le  s to o ls  by re f ra c to m e te r  
b r ix  could be ob ta in ed . As an average o f  the  8 c ro sses  t h i s  would 
r e s u l t  in  a very la rg e  s e le c te d  progeny o f which th e  frequency 
o f  high sucrose  c lones  would be only 24% although  th i s  would 
c o n ta in  most o f  the  c lones  capable o f producing high sucrose .
Only 23% o f  th e  high sucrose  clones would have been m istakenly  
d iscarded  because o f  low re f ra c to m e te r  b r ix  in  s in g le  s to o l s .
This could be compared to s e le c t io n  in  s in g le  s to o ls  w ithout 
regard  to  re fra c to m e te r  b r ix .  By s e le c t in g  50% o f  th e  s in g le  
s to o l s  o f  the  8 c ro sse s  w ithout co n s id e r in g  b r ix  d a ta ,  th e re  
would have s t i l l  been 16% of the  r e s u l t i n g  progeny high in  sucrose  
w hile  50% o f  the  high sucrose c lones  would have been l o s t .  I t  i s
t ru e  t h a t  w ith  l i b e r a l  s e l e c t io n ,  such as w ith  50% o f  s in g le  
s to o ls  based on b r ix  d a ta ,  the percen tage o f high sucrose  clones 
th a t  would have been lo s t  i s  reduced co n s id e rab ly .  However, a 
tremendous amount o f  work and time would be involved w ith  t h i s  
la rg e  s e le c te d  p o pu la tion  in  b r ix in g  and r e p la n t in g  the  progeny 
in  r e l a t io n  to the  improvement in  the  frequency o f  h igh  sucrose 
clones from 16% w ithout b r ix  d a ta  to  23% with th e  use o f  r e f r a c t o ­
m eter b r ix  in  s in g le  s to o l s .  Thus, a very  l i b e r a l  s e le c t io n  
r a t e  would probably not be worth th e  e f f o r t .
On the  o th e r  hand, by r a i s in g  the  b r ix  s tan d a rd ,  a s e le c te d  
progeny r e s u l t i n g  from the  h ig h e s t  10% o f  s in g le  s to o l s  by 
re f ra c to m e te r  b r ix  could be o b ta in ed .  As an average o f the 8 
c ro sses  t h i s  would r e s u l t  i n  a small s e le c te d  progeny in  which 
the  frequency o f  h igh sucrose c lones  would be 37% although  a 
la rg e  number o f h igh  sucrose  c lones  would have been lo s t  because 
o f  a s in g le  s to o l  b r ix  va lue  lower than the  r ig i d  s tandard  s e t .  
There would have been 76% o f  th ese  h igh  sucrose  clones  lo s t  in  
such a r ig i d  s e le c t io n .  This could be compared to  s e le c t io n  in  
s in g le  s to o ls  w ithout regard  to re f ra c to m e te r  b r ix .  By s e le c t in g  
10% o f  the s in g le  s to o ls  o f  the  8 c ro sses  w ithout b r ix  d a ta ,  
th e re  would have s t i l l  been 16% of the  r e s u l t i n g  progeny high 
in  sucrose  w hile  80% o f  the  high sucrose c lones  would have been 
l o s t .
I t  i s  t ru e  th a t  in  a r i g i d  s e le c t io n ,  such as w ith  10% of 
the  s in g le  s to o l s ,  the  percen tage  o f  c lones  high in  sucrose  in
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the  r e s u l t i n g  s e le c te d  progeny would have Increased  from 16% 
w ithout regard  for b r ix  to  37% w ith  the  use o f  re f ra c to m e te r  
b r ix  in  s in g le  s to o l s .  However, the  percen tage  o f  high sucrose  
c lones  t h a t  would have been lo s t  i s  reduced only  from 80% w ith ­
out regard  fo r  b r ix  to  76% w ith  th e  use o f  s in g le  s to o l  b r ix  
d a ta .  Thus, a r ig id  s e le c t io n  techn ique would s t i l l  r e q u i re  
a g re a t  d ea l  o f work and y e t  the  frequency o f  high sucrose 
c lones  th a t  a r e  lo s t  would not be d r a s t i c a l l y  reduced.
I t  can be concluded th a t  a s e le c t io n  le v e l  o f  approxim ately  
30% o f  the  h igh b r ix  s in g le  s to o ls  would be a p p ro p r ia te .  The 
d a ta  in d ic a te  th a t  r e g a rd le s s  o f  the  le v e l  o f  h igh  sucrose 
d e s ire d  in  the  c lo n a l  m a te r ia l  th e r e  would be an approximate 
doubling o f  th e  r e l a t i v e  frequency o f  high sucrose  clones  from 
the  e n t i r e  progeny to  a s e le c te d  progeny based on high re f ra c to m e te r  
b r ix  in  the s in g le  s to o l  s ta g e .  At t h i s  l e v e l  the  l a r g e s t  in c re a se  
in  r e l a t i v e  frequency o f high sucrose  clones  could be ob ta ined  
while ho ld ing  the  amount o f  m a te r ia l  to  be s e le c te d ,  b r ix e d ,  and 
r e ta in e d  in  th e  program to a minimum.
A ll  o f  th e  above d isc u s s io n  has concerned use o f the  mean 
re f ra c to m e te r  va lues  which were c a lc u la te d  as an average o f  2 
read in g s .  In  Table 30 a re  p resen ted  c o r r e l a t i o n  c o e f f i c i e n t s  
between each o f  the  2 r e f ra c to m e te r  read ings  and th e  mean sucrose  
o f the  clones  e s ta b l i s h e d  from them as an average o f a l l  h a r v e s t s .  
These r  va lues  can be compared to  the  corresponding  va lues  in  
Table 20, which used the mean re f ra c to m e te r  b r ix  as  an average o f
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Table 30. C o r re la t io n  c o e f f i c i e n t s  between the  2 re f ra c to m e te r  
b r ix  read ings  in  s in g le  s to o l s  and mean sucrose  p e r ­
cen t o f  c lones  derived  from them as an average o f  a l l  
h a rv e s ts  fo r  th e  8 c ro s s e s .
C o r re la t io n  c o e f f i c i e n t s  between mean sucrose  percen t
Cross  and r e f ra c to m e te r  b r ix  read ing  number________
number__________________________ 1_____________________ 2_____________
1 .56 .55
2 .51 .58
3 .59 .63
4 .60 .60
5 .46 .37
6 .36 .29
7 .54 .65
8 .28 .40
A ll  c o r r e l a t i o n  c o e f f i c i e n t s  a re  s ig n i f i c a n t  a t  the  1 percen t 
le v e l  o f  p r o b a b i l i ty .
the  2 re a d in g s .  I t  can be seen th a t  th e re  were no s u b s t a n t i a l  
d i f f e re n c e s  between the  a s s o c ia t io n  w ith  sucrose  fo r  e i t h e r  the 
mean re f ra c to m e te r  b r ix  o r an in d iv id u a l  re f ra c to m e te r  b r ix  read ing .
The da ta  in d ic a te  t h a t  in  g en e ra l  the  a s s o c ia t io n  between r e ­
frac to m ete r  b r ix  o f  s in g le  s to o ls  and sucrose o f the  c lones  derived  
from them was as s tro n g  us ing  1 re f ra c to m e te r  b r ix  read ing  as i t  was 
us ing  the  mean r e f ra c to m e te r  b r ix  as an average o f  2 r ead in g s .
In  o rd e r  to  ev a lu a te  the  p o s s ib le  use o f  only  1 re f ra c to m e te r  
read ing  in  a s e le c t io n  program, th e  r e l a t iv e  frequency o f high 
sucrose  clones as an average o f 8 c ro sse s  was examined. I t  was 
found th a t  in  a s e le c te d  progeny r e s u l t i n g  from the  h ig h es t  30% 
of s in g le  s to o l s  on th e  b a s is  o f  the  mean o f  2 r e f ra c to m e te r  
read ings  th e re  was a r e l a t i v e  frequency o f  30% o f  c lones  th a t
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were 15.5% sucrose  o r  h ig h er  as an average o f  th e  8 c ro s s e s .  In  
s im i la r  progenies  based on one re fra c to m e te r  read ing  i t  was found 
th a t  th e re  was a r e l a t i v e  frequency o f  29 and 31% ( fo r  the  2 
re f ra c to m e te r  read in g s)  o f c lones  th a t  were 15.5% sucrose or 
h ig h e r .
In  the  same s iz e  s e le c te d  progeny based on mean re f ra c to m e te r  
b r ix  i t  was found th a t  15% o f  the  clones were 16.0% sucrose or 
h igher  as an average o f  th e  8 c ro s s e s .  In  s im i la r  progenies 
based on only 1 re f ra c to m e te r  read ing  th e re  were r e l a t i v e  
f req u en c ies  o f  14 and 15% ( fo r  the  2 r e f ra c to m e te r  read ings)  o f  
c lones  t h a t  were 16.0% sucrose  or h ig h e r .
In the  same s iz e  s e le c te d  progeny based on mean re f ra c to m e te r  
b r ix  i t  was found th a t  7% o f  th e  clones  were 16.5% sucrose  or 
h ig h e r .  In  s im i la r  progen ies  based on only  1 re f ra c to m e te r  
read in g ,  th e re  were r e l a t i v e  f requencies  o f  6 and 7% ( fo r  the  2 
re f ra c to m e te r  read in g s)  o f  c lones  th a t  were 16.5% sucrose  o r 
h ig h e r .
There were only 4 clones which were 17.0% sucrose  o r h igher  
among the  c ro s se s .  In  s e le c te d  p rogen ies  r e s u l t i n g  from the  
h ig h e s t  30% o f  s in g le  s to o l s  based on only  1 re f ra c to m e te r  read ing  
th e re  would have been a l l  4 c lones  s e le c te d  u s ing  e i t h e r  s e t  o f  
re f ra c to m e te r  re a d in g s .
I t  can be concluded th a t  in  a b reed in g  program, s e le c t io n  
fo r  high sucrose  c lones  on the  b a s is  o f  s in g le  s to o l  b r ix  data  
would be e s s e n t i a l l y  as e f f e c t iv e  using 1 re f ra c to m e te r  reading
from 2 s t a lk s  as using a mean o f  2 re f ra c to m e te r  read in g s  each 
based on 2 s t a lk s .
I t  has been shown th a t  in  terms o f s p e c i f i c  improvement in  
the  frequency o f  high sucrose  c lo n e s ,  s e le c t io n  in  s in g le  s to o l s  
on the  b a s is  of re f ra c to m e te r  b r ix  would be m oderately e f f e c t iv e .  
For n e a r ly  a l l  o f  the  c ro s s e s ,  th e re  was an approximate doubling 
o f  th e  frequency o f high sucrose  c lones  from th e  e n t i r e  progeny 
to a progeny r e s u l t in g  from the  h ig h es t  30% of s in g le  s to o ls  
based on re f ra c to m e te r  b r ix .  Using a sucrose  lev e l  common to 
the  high sucrose  p a ren ts  o f the  8 c ro sses  th e re  was an average 
in c re a se  from 16% in  th e  e n t i r e  progeny to  30% in  th e  s e le c te d  
progeny. Because o f some low re f ra c to m e te r  b r ix  s in g le  s to o ls  
which produced high sucrose  c lo n e s ,  th e re  was a loss  o f  43% of 
h igh sucrose  c lones .
In  a re c u r re n t  s e le c t io n  program improvement fo r  sucrose  
would be d i f f i c u l t  because o f  the  la rg e  percentage o f  c lones  
lower in  sucrose  percen t than e i t h e r  p a re n t .  I t  has been shown, 
however, th a t  the frequency o f  c lones h ig h er  in  sucrose  than  the 
p a r e n ta l  v a r i e t i e s  can be in c reased  by s e le c t io n  o f s in g le  s to o ls  
based on re f ra c to m e te r  b r ix .  This can be compared to  random 
s e le c t io n  o f  s in g le  s to o ls  based only on agronomic t r a i t s .  The 
data  suggest th a t  a minimum b r ix  le v e l  should be adopted which 
would allow  fo r  20 to  40% o f  the  p o pu la tion  o f  s in g le  s to o ls  to 
be s e le c te d .  This o f  course  would follow s e le c t io n  o f  s in g le  
s to o l s  based on agronomic t r a i t s .  Had a s e le c t io n  r a t e  o f  30%
o f  s in g le  s to o ls  been p ra c t ic e d  using  no b r ix  da ta  and only 
s e le c t io n  fo r  agronomic t r a i t s  were used , then  the  s e le c te d  
progeny r e s u l t i n g  from th e se  s in g le  s to o l s  would be expected to 
co n ta in  about 16% o f  high sucrose  c lo n e s .  This would have r e ­
s u l te d  in  70% of th e  high sucrose  c lones  being l o s t .  I f  s e le c t io n  
in  s in g le  s to o l s  had been based a lso  on re f ra c to m e te r  b r ix  and 
th e  h ig h e s t  30% r e ta in e d ,  then  th e re  would have been a r e s u l t i n g  
progeny which would have con ta ined  about 30% o f  high sucrose 
c lo n es .  However, th e r e  would have been only  43% o f  the  h igh 
sucrose  clones  l o s t .  Thus, in  a r e c u r r e n t  s e le c t io n  program, 
the  use o f  re f ra c to m e te r  b r ix  in  s in g le  s to o ls  would r e s u l t  in  
a g r e a te r  frequency (doubling) o f  genotypes high in  sucrose  in  
r e l a t i o n  to  th e  p a re n ts  as  compared to  s e le c t io n  in  s in g le  s to o l s  
w ithout regard  to  r e f ra c to m e te r  b r ix .  The r e s u l t  would be th a t  
the  f i r s t  l in e  t r i a l s  in  the  b reeding  program would c o n ta in  a 
la rg e r  number o f h igh  sucrose  c lo n e s .  This would a llow  fo r  the  
use o f a la rg e r  i n i t i a l  p o p u la tio n  o f  s in g le  s to o l s  in  the 
b reeding  program. I f  th e  d e s ire d  number o f  f i r s t  l in e  t r i a l s  
was approxim ately  4,000 to  5 ,000, then  i t  would be necessary  to 
b r ix  12,000 to  15,000 s in g le  s to o l s .  These s in g le  s to o l s  should 
be th e  remainder a f t e r  v i s u a l  s e le c t io n  fo r  agronomic t r a i t s ,  
which would mean th a t  p robably  a t  l e a s t  40,000 s in g le  s to o ls  
should be ev a lu a ted .
One f a c to r  which should be kept in  mind i s  t h a t  a lthough  the  
frequency o f  high sucrose  c lones  in  f i r s t  l in e  t r i a l s  could be
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Increased  by s e le c t io n  in  s in g le  s to o l s  on th e  b a s is  o f  r e f r a c to -  
raeter b r ix ,  th e  t o t a l  number o f  s in g le  s to o ls  to  be eva lua ted  
should not be reduced. Suppose the o r ig i n a l  p o pu la tion  o f 
s in g le  s to o l s  was 40,000 and w ith  no s e le c t io n  fo r  b r ix  a 
d e s ire d  p o p u la tio n  o f  approxim ately  4,000 f i r s t  l in e  t r i a l s  were 
e s ta b l i s h e d .  From th e  d a ta  in  Table 29 we could a n t i c i p a t e  
approxim ately  15% or 600 clones  to  be h igh  in  su c ro se . I f  the  
o r ig i n a l  popu la tion  o f  s in g le  s to o ls  were only 2 0 , 0 0 0  and r e f r a c t o ­
meter b r ix  o f  s in g le  s to o l s  was used a f t e r  s e le c t io n  fo r  agronomic 
t r a i t s ,  then  only about 1,500 f i r s t  l in e  t r i a l s  would be e s ta b ­
l ish e d  ( f ig u r in g  th a t  s e le c t io n  fo r  agronomic t r a i t s  would inc lude  
25% and the  h ig h e s t  30% o f  th e se  would be r e ta in e d  because o f  
high re f ra c to m e te r  b r i x ) . Of th e se ,  i t  could be a n t ic ip a te d  from 
the d a ta  in  Table 29 t h a t  approxim ately  30% would be h igh  in  
su c ro se .  However, t h i s  would only amount to  450 h igh  sucrose 
clones in  f i r s t  l i n e  t r i a l s  as compared to  600 w ith  no s e le c t io n  
fo r  s in g le  s to o l  b r ix  in  th e  o r ig in a l  s iz e  p o p u la t io n .  T herefo re , 
i t  can be seen th a t  t h i s  s e le c t io n  techn ique w i l l  work only  i f  
a t  l e a s t  the same s iz e  p o p u la t io n  o f  s in g le  s to o ls  i s  used as 
when s e le c t in g  on the  b a s is  of only  agronomic t r a i t s .
S im i la r ly ,  i t  should be emphasized th a t  the  number o f  ex p er­
im enta l c lones  e s ta b l i s h e d  as f i r s t  l in e  t r i a l s  should not be 
reduced in  a b reeding  program through s e le c t io n  fo r  high b r ix  o f 
s in g le  s to o l s .  The da ta  have in d ic a te d  t h a t  a lthough  s e le c t io n  
in  s in g le  s to o l s  on th e  b a s is  o f  re f ra c to m e te r  b r ix  would be
m oderately  e f f e c t iv e  in  o b ta in in g  high sucrose  c lo n e s ,  t h i s  
technique would not be com pletely  e f f e c t iv e .  I t  was p re v io u s ly  
shown th a t  some high b r ix  s in g le  s to o ls  would not produce high 
sucrose  clones and th a t  some high sucrose  c lones  would not have 
had a high b r ix  in  s in g le  s to o l s .  From th e  d a ta  shown in  Table 
29 i t  can be assumed th a t  a p o pu la tion  o f  4 ,000 f i r s t  l in e  
t r i a l s  would co n ta in  approxim ately  30%, o r  1,200 c lones  t h a t  
were high in  sucrose  i f  s e le c t io n  in  the  s in g le  s to o l  s ta g e  was 
based on agronomic t r a i t s  and b r ix  d a ta .  I f  the number o f r e ­
s u l t in g  f i r s t  l in e  t r i a l s  was reduced by 1/4 to  3,000 c lo n e s ,  
then  the  number o f  h igh sucrose  clones in  t h i s  progeny would a lso  
be reduced by 1/4 to  900 c lo n e s .  Because o f th ese  reasons  i t  i s  
necessary  to s e le c t  from a la rg e  s in g le  s to o l  p o p u la t io n  on the 
b a s is  of agronomic type  and re f ra c to m e te r  b r ix  and e s t a b l i s h  as 
many clones  in  f i r s t  l i n e  t r i a l s  as p o s s ib le .
A ll  o f  the  above c o n s id e ra t io n s  a re  made w ith  the  assumption 
th a t  none o f th e  v i s u a l  agronomic t r a i t s  which a re  s e le c te d  fo r  
a re  a s so c ia te d  w ith  sucrose  c o n te n t .  This a sp ec t  w i l l  be 
eva lua ted  in  th e  fo llow ing  s e c t io n .
A sso c ia tio n s  Between Sucrose Content and Other C harac ters
In o rde r  fo r  a p la n t  b reed er  to  s e le c t  e f f e c t i v e l y  fo r  a 
t r a i t ,  he must be aware of any a s s o c ia t io n s  which w i l l  occur 
between t h i s  t r a i t  and o th e r s .  The sugarcane b reeder  must be 
aware o f any a s s o c ia t io n  which might enable  him to  s e l e c t  fo r
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sucrose  on th e  b a s is  o f  an o th e r  t r a i t  o r  which might h in d e r  the 
improvement o f  sucrose  because o f  a s s o c ia t io n  w ith  some un­
d e s i r a b le  t r a i t .
A sso c ia tio n s  between sucrose  co n ten t  and o th e r  j u i c e  q u a l i ty  
t r a i t s  as w e ll  as between sucrose  con ten t and agronomic t r a i t s  
were ev a lua ted  from the  d a ta .  In  Table 31 can be found the  
c o r r e l a t i o n  c o e f f i c i e n t s  between the  mean sucrose  as an average 
o f  a l l  h a rv e s ts  and the  b e s t  a v a i l a b le  average o f  th e  o th e r  
t r a i t s  measured. Since not a l l  o f  th ese  agronomic t r a i t s  were 
measured in  every h a r v e s t ,  some o f the  means a re  based on fewer 
than  4 h a rv e s ts  fo r  c ro sse s  1 through 4.
C o r re la t io n  c o e f f i c i e n t s  fo r  c ro sse s  1 through 4 between 
the  average sucrose  o f  4 h a rv e s ts  and th e  average b r ix  o f  4 
h a rv e s ts  ranged from .90 to  .96. For c ro sse s  5 through 8 the  
c o r r e l a t i o n  c o e f f i c i e n t s  between th e  average sucrose  o f  2 
h a rv e s ts  and the  average b r ix  o f  2 h a rv e s ts  ranged from .95 to  
.97. A ll  o f  th e  c o e f f i c i e n t s  were p o s i t i v e ,  h ig h ly  s i g n i f i c a n t ,  
and in d ic a te d  a very  s tro n g  degree o f  a s s o c ia t io n .  These a s s o c ia ­
t io n s  a re  caused by the  f a c t  t h a t  sucrose  i s  the  p r in c ip a l  
c o n s t i tu e n t  o f  the  so lu b le  s o l id s  and th a t  d i f f e r e n c e s  between 
v a r i e t i e s  in  re sp e c t  to  b r ix  a r e  due p r im a r i ly  to  d i f f e r e n c e s  in  
su c ro se . These a s s o c ia t io n s  add emphasis to  the  p rev ious s e c t io n  
in  showing th e  importance th a t  s e le c t in g  fo r  b r ix  could p lay  in  
o b ta in in g  high sucrose  c lo n es .
Table 31. C o r re la t io n  c o e f f i c i e n t s  between mean sucrose  percen t and th e  means o f s e v e ra l  t r a i t s  
measured fo r  th e  c lo n a l  p lo t s  of th e  8 c ro s s e s .
T r a i t s  c o r re la te d  
w ith  sucrose  percen t
C o r re la t io n c o e f f i c i e n t s fo r  c ro ss number
1 2 3 4 5 6 7 8
B rix .96** . 94** . 90** . 92** . 97** . 97** . 97** .95**
P u r i ty .91** . 86** . 92** .79** . 94** . 92** . 95** .90**
S ta lk  leng th - .0 6 - . 0 1 .14 - . 0 2 .26** .15 .25** -.13
S ta lk  diam eter . 20* - .0 9 -.23* - . 0 1 .1 0 - . 1 0 - .18 -.17
S ta lk  weight .23* - .0 4 - . 1 0 .0 0 .27** .04 - .07 - .07
S ta lk  f ib e r .11 .11 .18 .05 .16 .15 . 22* .23*
S ta lk  b r i t t l e n e s s .04
♦ S ig n i f ic a n t  a t  th e  5 p e rcen t le v e l  o f  p r o b a b i l i ty .  
♦ ♦ S ig n if ic a n t  a t  the  1 percen t le v e l  o f  p r o b a b i l i ty .
-p~
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C o rre la t io n  c o e f f i c i e n t s  fo r  c ro sses  1 through 8 between the  
average sucrose o f  a l l  h a rv e s ts  and th e  average p u r i ty  o f a l l  
h a rv e s ts  ranged from .79 to  .95. A l l  o f  the  c o e f f i c i e n t s  were 
p o s i t i v e ,  s i g n i f i c a n t ,  and in d ic a te  a very  s tro n g  degree  of 
a s s o c ia t io n .  This a s s o c ia t io n  suggests  t h a t  h igh sucrose  clones 
which a re  se le c te d  in  the  breeding  program w i l l  prove accep tab le  
to the  p rocessing  in d u s try  in  p u r i ty .
C o rre la t io n  c o e f f i c i e n t s  fo r  c ro sses  1 through 4 between the 
average sucrose o f  4 h a rv e s ts  and th e  mean s t a l k  len g th  as an 
average o f 2 h a rv es ts  in  1972 ranged from - .0 6  to  .14. None 
o f  th ese  c o e f f i c i e n t s  were s ig n i f i c a n t  and, c e r t a i n l y ,  none 
showed any degree o f  a s s o c ia t io n .  For c ro s se s  5 through 8 the  
c o r r e l a t i o n  c o e f f i c i e n t s  between th e  average sucrose  o f 2 h a rv e s ts  
and the  leng th  in  the  1973 h a r v e s t ,  ranged from - .1 3  to  .26**.
Two o f  the  c o e f f i c i e n t s  were h ig h ly  s ig n i f i c a n t  a lthough  n e i th e r  
in d ic a te d  an important degree o f  a s s o c ia t io n .
C o rre la t io n  c o e f f i c i e n t s  between the average sucrose  o f 4 
h a rv e s ts  and the  mean s t a l k  d iam eter o f h a rv e s ts  in  1971 and 1972 
fo r  c ro sses  1 through 4 ranged from -.23*  to  .20*, w hile  for 
c ro sses  5 through 8 the  r  values  for average sucrose  o f  2 h a r ­
v e s ts  and th e  d iam eter in  1973 ranged from - .1 8  to .10. Two 
o f th e  8 c o r r e l a t io n  c o e f f i c i e n t s  were s i g n i f i c a n t ,  bu t none of 
the  r  values were high enough to  in d ic a te  any im portan t degree 
o f  a s s o c ia t io n .
For c ro sses  1 through 4 the  c o r r e l a t i o n  c o e f f i c i e n t s  
between the  average sucrose  o f  4 h a rv e s ts  and th e  average 
weight per s t a l k  in  4 h a rv e s ts  ranged from - .1 0  to  .23*, w hile  
th e  r  values  f o r  c ro sse s  5 through 8 between th e  mean sucrose  
o f  2 h a rv e s ts  and the  mean weight per s t a lk  o f  2 h a rv e s ts  
ranged from - .0 7  to  .27**. There were only  2 c o r r e l a t i o n  
c o e f f i c i e n t s  which were s ig n i f i c a n t  and, a g a in ,  none o f  th ese  
in d ic a te d  any im portan t degree o f  a s s o c ia t io n .
C o r re la t io n  c o e f f i c i e n t s  between the  mean sucrose  o f  4 
h a rv e s ts  and the  mean f ib e r  in  4 h a rv e s ts  fo r  c ro sse s  1 through 
4 ranged from .05 to  .18 , w hile  the  r  va lues  fo r  mean sucrose  
o f 2 h a rv e s ts  and the  mean f ib e r  o f  2 h a rv e s ts  fo r  c ro sses  5 
through 8 ranged from .15 to  .23*. A ll  o f  th e  c o r r e l a t i o n  
c o e f f i c i e n t s  were p o s i t iv e  bu t only  2 were s ig n i f i c a n t .  None 
were high enough to  in d ic a te  an im portant degree o f  a s s o c ia t io n .
The only  o th e r  m orphological t r a i t  measured was b r i t t l e n e s s  
o f  the s ta lk s  fo r  th e  c lones  o f  c ro ss  4 in  th e  l a t e  h a rv e s t  of 
1972. A c o r r e l a t i o n  c o e f f i c i e n t  o f  .04 was found between the  
mean sucrose  as an average o f  4 h a rv e s ts  and the  b r i t t l e n e s s  of 
th e  clones o f c ro ss  4 in  1972. The r  value was n e i th e r  s i g n i ­
f ic a n t  nor im portant in  terms o f th e  degree o f  a s s o c ia t io n .
The c o r r e l a t i o n  c o e f f i c i e n t s  between mean va lu es  shown in  
Table 23 were compared to  c o r r e l a t i o n  c o e f f i c i e n t s  o f  the  same 
t r a i t s  measured in  th e  same y e a r .  Except fo r  the  c o r r e la t io n s  
between sucrose  and f ib e r  in  1971 fo r  c ro sse s  1 through 4 and
between sucrose and f ib e r  in  1974 fo r  c ro ss  8 th e re  were no sub­
s t a n t i a l  d i f f e re n c e s  between the r  va lues  o f  the  averages o f the  
t r a i t s  and the r  values o f the t r a i t s  in  in d iv id u a l  h a rv e s ts .
I t  was found in  1971 th a t  the  c o r r e l a t i o n  c o e f f i c i e n t s  between 
sucrose  con ten t and f ib e r  percen tage  were .43**, .45**, .50**, 
and .37** for c ro sses  1 through 4, r e s p e c t iv e ly .  I t  was found 
th a t  in  1974 the  c o r r e l a t i o n  c o e f f i c i e n t  for  c ro ss  8 between 
sucrose  and f ib e r  was .40**. These r  values a re  p o s i t i v e ,  
h ig h ly  s ig n i f i c a n t ,  and in d ic a te  a moderate degree o f a s s o c ia t io n .  
This means th a t  fo r  th e se  c ro sses  in  th ese  h a rv e s ts ,  c lones  
h igh in  sucrose  tended to  be high in  f ib e r .  This can be seen 
by comparing the  f ib e r  percen tage  o f  the  clones to  t h e i r  suc­
ro se  p e rcen tage . There was a t o t a l  o f  347 c lones  h a rvested  in  
1971 in  c ro sses  1 through 4. The sucrose  percen tage  o f  th ese  can 
be seen in  Tables 4 , 6 , 8 , and 10. There were 92 c lones  which 
were above 15.5% sucrose from th ese  4 c ro s s e s .  The mean f ib e r  
percen tage  of th ese  92 h igh  sucrose  clones  was 11.7 as  compared 
to the  mean f ib e r  percen tage o f  10.9 fo r  the 347 clones  o f the  4 
c ro s s e s .  There were 104 c lones  which were below 13.0% sucrose 
from th ese  4 c ro s s e s .  The mean f ib e r  percen tage  of th ese  104 
c lones was 9.9 as  compared to the  mean f ib e r  percen tage  o f  10.9 
fo r  the  347 c lones  o f  the  4 c ro s s e s .  This dem onstrates  th a t  in  
g e n e ra l ,  in  1971, clones h igh in  sucrose  were h igh in  f ib e r  
percen tage w hile  c lones  low in  sucrose  were low in  f ib e r  p e r ­
centage fo r  c ro sse s  1 through 4.
153
In Table 18 the  sucrose  percen tages  o f  the  97 clones o f  
c ro ss  8 in  the  1974 h a rv e s t  a r e  p re sen ted .  There were 43 c lones  
which were above 16.5% su cro se .  The mean f ib e r  percen tage  o f 
th ese  43 clones was 10.5 as compared to  the  mean f ib e r  percen tage 
o f  9.9 for the e n t i r e  97 c lones  o f th e  progeny o f  c ro ss  8 . There 
were 20 clones below 15.0% sucrose  fo r  c ross  8 . The mean f ib e r  
percentage o f  th ese  20 c lones was 8 . 1  as  compared to  mean f ib e r  
percentages of 9.9 fo r  the e n t i r e  progeny o f  th i s  c ro s s .  This 
shows th a t  in  g e n e ra l ,  in  the  1974 h a rv es t  fo r  c ro ss  8 , c lones 
high in  sucrose were h igh  in  f ib e r  w hile  c lones  low in  sucrose  
were low in  f ib e r .
These a s s o c ia t io n s  suggest t h a t ,  fo r  some c ro sses  under 
c e r t a i n  seasonal c o n d i t io n s ,  th e r e  may be d i f f i c u l t y  in  s e le c t in g  
c lones  which have the  d e s i r a b le  t r a i t s  o f  h igh sucrose  and low 
f ib e r .  However, by in c o rp o ra t in g  sim ultaneous s e le c t io n  fo r  
high sucrose and low or medium f ib e r  c o n te n t ,  the u n d es irab le  
clones could be e l im in a ted .
I t  can, t h e r e fo r e ,  be concluded th a t  fo r  th e se  8 c ro sse s  
in  the  4-year period  s tu d ie d ,  th a t  th e re  would be no d i f f i c u l t y  
in  s e le c t in g  high su c ro se ,  high p u r i ty  clones which have d e s i r a b le  
s t a l k  leng th ,  s t a l k  d iam eter ,  s t a l k  w eigh t,  o r  lack o f  b r i t t l e ­
n e s s .  By in c o rp o ra t in g  s e le c t io n  fo r  low f i b e r ,  a long w ith  high 
suc rose ,  low f ib e r  c lones could a lso  be ob ta in ed .
SUMMARY
R esu lts  from th e  h a rv e s ts  conducted over the  4 -y ea r  period  
in d ic a te d  th a t  th e re  were s ig n i f i c a n t  d i f f e r e n c e s  among the 
sucrose  percen tages  o f  the  11 v a r i e t i e s  used as p a re n ts  o f  the  8 
c ro s s e s .  Data, as  averages o f  a l l  h a r v e s t s ,  showed th a t  th e re  
was a s ig n i f i c a n t  d i f f e r e n c e  between the 2 p a re n ts  fo r  6 o f  th e  
8 c ro s s e s .
I t  was apparent th a t  the  e a s i e s t  way to  in c re a se  the  sucrose  
con ten t o f the progeny of a c ro s 9 was through the  use o f  h igh 
sucrose  p a re n ts .  The ranking  o f  the  average sucrose  o f  the  2 
p a re n ts  for each o f  the  8 c ro sse s  was almost i d e n t i c a l  to  the  
ranking  o f th e  mean sucrose  o f th e  e n t i r e  progeny fo r  each c ro s s .  
This in d ic a te d  t h a t ,  in  g e n e ra l ,  c ro sse s  w ith  very  high o r high 
sucrose  p a ren ts  produced progenies  very  high o r h igh in  sucrose  
w hile  c ro sses  w ith  in te rm ed ia te  sucrose  p a re n ts  produced progenies  
in te rm ed ia te  in  sucrose  c o n te n t .
The in h e r i ta n c e  o f sucrose  co n ten t  was q u a n t i t a t i v e  in  n a tu re .  
This was demonstrated by th e  wide range in  su c ro se  p e rcen t  for  the  
r e p l i c a t io n s  o f th e  p a r e n ta l  c lones  as w e ll  as  fo r  th e  f a c t  th a t  
th e  sucrose pe rcen t o f  the  experim en ta l c lones  could no t be placed 
in  a sm all number o f  q u a l i t a t i v e  c l a s s e s .
However, u n l ik e  normal q u a n t i t a t i v e  t r a i t s ,  th e r e  were s e v e ra l  
c h a r a c t e r i s t i c s  concerning sucrose  which were not t y p i c a l .  The 
d a ta  in d ic a te d  th a t  only  a few c lo n es  from th e  progen ies  o f  each 
c ro ss  were equal to  o r  surpassed  the  mean o f  th e  h ig h e s t  su c ro se -
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conten t paren t o f th e  c ro s s .  As an average o f the 8 c ro sse s  for 
a l l  h a rv e s ts ,  only 6% o f  the progeny was s ig n i f i c a n t l y  h ig h er  in  
sucrose than the  h ig h es t  sucrose pa ren t of a c ro s s ,  w hile  an 
average o f 40% o f  th e  progeny was s ig n i f i c a n t l y  lower than the 
mean of the lowest sucrose paren t of a c ro ss .  As an average of 
the  8 c ro sses  for a l l  h a rv e s ts ,  2% of the  progeny occurred  above 
the range of the  h ig h es t  sucrose p a re n t  of a c ro s s ,  w hile  23% of 
the  progeny f e l l  below the  range o f  the  lowest sucrose  p a ren t  of 
a c ro ss .  I t  was apparent th a t  t r a n s g re s s iv e  seg reg a t io n  occurred 
s in ce  25% of the  progeny occurred o u ts id e  the  ranges of the  pa ren ts  
o f  a c ross  and n e a r ly  50% o f  the  progeny was s ig n i f i c a n t l y  h igher 
than the  h ig h es t  sucrose paren t and lower than the lowest sucrose 
p a r e n t .
The mean sucrose  of a progeny as an average o f a l l  h a rv e s ts  
f e l l  below the  mean o f  the  h ig h es t  sucrose paren t fo r  a l l  c ro sses  
and below the average sucrose of the 2 paren t means fo r  7 o f  the 
8 c ro s se s .  As an average o f  a l l  c ro s s e s ,  74% o f  the  c lones  
occured below the  average sucrose of the  2 pa ren t  means w hile  
the remaining 26% occurred  above t h i s  va lue . The data  suggest 
the p o s s i b i l i t y  o f  e p i s t a s i s  fo r  genes c o n t r o l l in g  sucrose  co n ten t .  
This would in d ic a te  t h a t  in  a l l  c lones a number of genes a f f e c t  
sucrose c o n te n t ,  many o f which favor low sucrose . In  high sucrose 
c lo n e s ,  the  genes fav o rin g  high sucrose  mask th e  ex p ress io n  o f  
the  genes favoring  low sucrose . However, a f t e r  s e g re g a t io n ,  the 
genes favoring  low sucrose  a re  expressed in  a l a rg e r  number of
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segregates than are the genes favoring high sucrose.
The data  a lso  in d ic a te  t h a t  a p h y s io lo g ic a l  c e i l i n g  on 
sucrose percen t may e x i s t  as no clones exceeded 19.3% sucrose  
among the  progenies o f the  8 c ro s se s .
In d ic a t io n s  o f h e r i t a b i l i t y  derived  from c o r r e la t io n s  b e ­
tween sucrose o f  the  c lo n a l  p lo t s  in  d i f f e r e n t  h a rv e s ts  and 
mean sucrose o f  the  c lo n a l  p lo t s  as averages o f a l l  h a rv e s ts  
v a r ied  only s l i g h t l y  fo r  the 8 c ro s s e s .  As an average o f  a l l  
c ro sses  the  c o r r e la t io n  c o e f f i c i e n t  between sucrose  in  any 
s in g le  h a rv es t  and the mean sucrose  as an average o f  a l l  h a rv e s ts  
was .85**. This e s t im a te  of h e r i t a b i l i t y  fo r  sucrose  co n ten t 
o f  the  clones in  d i f f e r e n t  h a rv e s ts  fo r  the  8 c ro sse s  i s  h ig h ly  
s ig n i f i c a n t  and in d ic a te s  th a t  the  p ro p o rt io n  o f the  t o t a l  
v a r i a t io n  th a t  i s  g en e tic  in  n a tu re  i s  m oderately  h igh . I t  can 
be concluded from th e  d a ta  th a t  s e le c t io n  fo r  sucrose  con ten t 
on th e  b a s is  o f  1 sucrose  a n a ly s is  o f  a c lone  in  1 season would 
be e f f e c t iv e  in  s e le c t in g  the  high sucrose  c lones  o f  any progeny. 
This in d ic a te s  th a t  s e le c t io n  fo r  high sucrose  should be p ra c t ic e d  
as e a r ly  as p o s s ib le  in  the  b reeding  program.
The data  in d ic a te d  th a t  s in g le  s to o l s  high in  re f ra c to m e te r  
b r ix  had a moderate tendency to  produce c lones  high in  su c ro se .
The c o r r e la t io n  c o e f f i c i e n t ,  as  an average o f  8 c r o s s e s ,  between 
the mean re fra c to m e te r  b r ix  o f  s in g le  s to o l s  and the  mean sucrose 
o f the  clones derived  from them as  an average o f a l l  h a rv e s ts  was 
.52**. In s e le c te d  progenies o f  c lones  derived  from the  h ig h es t
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30% o f  s in g le  s to o ls  in  b r ix  fo r  each c ro s s ,  i t  was found th a t  
the  frequency of h igh sucrose  clones (15.5% sucrose  or h ig h er)  
was double th a t  of th e  o r ig in a l  p ro g en ies .  The means o f  the  8 
s e le c te d  progenies  were an average o f  .74% sucrose h ig h e r  than 
th e  means o f  the e n t i r e  p rogen ies .  I t  was concluded th a t  r e ­
f rac to m e te r  b r ix  should be used in  the  s in g le  s to o l  s tag e  o f  a 
breed ing  program to  e f f e c t i v e l y  reduce th e  number o f low sucrose  
c lones  from the  f i r s t  l i n e  t r i a l s  and to  in c re a se  the  frequency 
o f  h igh  sucrose clones in  the  fo llow ing  s e le c t io n  s ta g e s .  I t  
was found th a t  a s e l e c t io n  r a t e  o f  approxim ately  30% of the  
s in g le  s to o l s ,  a f t e r  s e le c t io n  for agronomic t r a i t s ,  was most 
e f f e c t i v e  in  in c re a s in g  the  frequency o f high sucrose  c lones  
w hile  reducing  the number o f  high sucrose  c lones  th a t  were lo s t  
in  s e le c t io n .  In  a d d i t io n  i t  was found th a t  1 re f ra c to m e te r  
b r ix  read ing  from 2 s t a l k s  was as e f f e c t i v e  as s e le c t io n  u s in g  
th e  mean of 2 r ead in g s .
The f a c t  th a t  s e le c t io n  in  s in g le  s to o ls  fo r  h igh b r ix  i s  
no t com pletely  e f f e c t iv e  emphasizes th e  need fo r  la rg e  popu la tions  
o f  s in g le  s to o ls  to  beg in  the  program as w ell  as a la rg e  number 
o f  c lones  in  f i r s t  l in e  t r i a l s .
A very s trong  a s s o c ia t io n  was found between sucrose  percen t 
o f  the c lones  and b r ix  o f  the  clones and between sucrose  percen t 
o f  the c lones  and p u r i t y  of the clones  fo r  a l l  8 c ro s s e s .  These 
a s s o c ia t io n s  a re  caused by the  fa c t  th a t  sucrose  i s  the  p r in c ip a l  
c o n s t i tu e n t  o f  the so lu b le  s o l id s  and th a t  d i f f e re n c e s  between
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v a r i e t i e s  in  re sp e c t  to  b r ix  a r e  due p r im a r i ly  to  d i f f e r e n c e s  
in  su c ro se .  The extrem ely high c o r r e l a t i o n  c o e f f i c i e n t s  i n d i ­
c a te  the importance th a t  s e le c t io n  fo r  b r ix  would take  in  s e le c t in g  
sucrose  con ten t and th a t  th ese  s e le c te d  clones  would be acc e p ta b le  
in  p u r i ty  o f  the ju ic e .
The only agronomic t r a i t  to  show any u n d e s ira b le  a s s o c ia t io n  
w ith  sucrose  percen t of th e  clones was a p o s i t iv e  c o r r e l a t i o n  
w ith  f ib e r  c o n te n t .  I t  was apparent th a t  seasona l v a r i a t io n  
and the  p a re n ts  o f  a p a r t i c u l a r  c ro ss  had a la rg e  in f lu e n c e  on 
t h i s  a s s o c ia t io n .  For only  5 o f the  8 c ro sse s  and in  only 1 
year for  any c ro ss  was th e re  an im portant c o r r e l a t i o n  c o e f f i c i e n t  
fo r  th e se  2 t r a i t s .  However, high sucrose  clones  w ith  low f ib e r  
could a lso  be s e le c te d  i f  the h igh f ib e r  c lones  were e lim in a ted  
during the s e le c t io n  program.
I t  was concluded th a t  h igh sucrose  clones which would possess  
d e s i r a b le  b r ix ,  p u r i t y ,  s t a l k  le n g th ,  s t a lk  d iam ete r ,  s t a lk  w eigh t,  
f ib e r  c o n te n t ,  and lack o f  b r i t t l e n e s s  could be s e le c te d  w ith  a 
moderate degree o f  e f f e c t iv e n e s s  on the  b a s is  o f  r e f ra c to m e te r  
b r ix  in  the  s in g le  s to o l  s ta g e .
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